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PREFACE  TO  SECOND  EDITION 

In-  offi-ring  a  second  edition  of  the  text-book  we  have  not  found 
it  necessary  to  di^viate  much  from  th«'  lines  that  we  ori^'ii\ally 
laid  down.     Our  object  was,  and  is,  to  give  tht«  student,  in 
outline,  the  chief  ways  in  wluch  the  various  problems  have 
been  attacked,  and  to  leave  him  to  adapt  some  one  of  them  to 
his  varying  requirements.    When  we  produced  the  first  edition 
no  book  had  appeared  in  English  on  operative  ophthalmic 
surgery  for  half  a  century.     It  was  inevital>le  that  the  choica 
of  operations  which  we  made  would  not  ai)peal  to  everyone, 
and  we  were  more  concerned  in  the  classification  than  in  the 
.xamiiU's  chosen  to  illustrate  it.      -  't  we  have  been  gratified 
to  find  that  in  books  which  have  appeared  since  our  choice 
has  been  upheld  and  the  method  of  classification  which  we 
originated  has  been  largely  followed. 

It  would  be  easy  to  multiply  varieties  of  any  operation,  but 
this  would  swell  the  bulk  of  the  book  beyond  our  intention, 
and  we  have,  in  this  edition,  excised  descriptions  of  various 
procedures  which  appeared  in  the  first  edition,  and  now  seem 
to  us  unnecessary  to  our  plan. 

We  have  retained  the  order  of  the  chapters  almost 
unchanged ;  it  was  originally  based  on  the  order  in  which  we 
have  found  it  convenient  to  proceed  when  teaching  the  subject 
to  students  at  the  Royal  Westminster  Ophthalmic  Hospital. 
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vi  PREFACE  TO  THE  SECnNl)  blDlTION 

For  ..ronoiny  of  i.-at.-ml  th.wr  op,.niti..u,  wt-ru  und.Ttakeii  first 
wl.ich  would  ii.tertVre  l.'ast  witli  tin-  perfovnumft.  ..f  otli.Ts 
siibse(|uently  on  tl.e  sa.no  Hi.l.jtM-t.  I»ut  we  have  compiled  a 
Hiapter  on  o,.eratio.,s  o„  tlie  .•uMJmutiva,  and  adde.l  one  on 
tlie  treatnieiit  of  retained  fon-ipn  l>odie>'. 

The   prnu'ress  of  oplitlinhnolojry  l.a-  made  it  necessary  to 
rewrite  tlie  chapter  on  pfhmconia. 

We  have  l.e.-n,  in  l)..th  editions  jrreatly  indebted  to 
Mr.  F.  (irin.sdah.  for  tlie  illustrations,  wliich,  hy  onr  desire, 
he  has  made  largely  diagrammatic,  hi  this  way,  end  in 
no  other,  is  it  ju.ssible  to  accentuate  properly  the  important 
points  of  the  operati..ns.  Photographic  reproductions  of  the 
scene  of  actual  operation  seem  to  us  rarely  of  any  value. 

H.  G. 
E.   U. 

London, 

J.niiinni,  1920. 
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CHAPTER  I 


OPERATIONS  ON   MUSCLES 


Operations  on  tin  extrinsic  muscles  of  the  eye  are  undertaken 
for  one  of  four  conditi<  as,  which  are,  iu  order  of  frequency,  as 
follows: — 

(1)  As  cosmetic  operations,  to    remove  some  obvious   de- 

formity such  as  squint,  with  defective  vision  of  the 
squinting  eye. 

(2)  As  a  remedial  operation,  to    give  equilibrium  of   the 

ocular  muscles  in  cases  of  squint  with  good  vision  of 
both  eyes,  and  in  cases  of  heterophoriu. 

(3)  As  compensatory  measures,  to  make  up  for  some  loss  of 

power    of   one   muscle,    by   altering   the   position    of 
attachment  of  one  or  ipore  of  its  fellows. 

(4)  To  reinovt  ouophthalmos. 

Before  embarking  on  the  subject  of  the  various  procedures,  it 
will  be  necessary  to  give  a  short  account  of  the  muscles  and 
fascife  of  this  region,  both  with  regard  to  their  anatomy  and 
physiology. 

The  four  recti  muscles,  with  which  the  surgeon  chiefly  has  to 
deal,  arise  from  an  oval  fibrous  ring,  which  is  attached  to  the 
inner  edge  of  the  optic  foramen,  and  thence  bridges  across  the 
sphenoidal  fissure  to  be  inserted  into  a  more  or  less  prominent 
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spine  on  the  i»i>steiior  border  of  the  <,'reat  wing  of  the  sphenoid. 
Tliis  filinius  rin<,'  is  specially  tiiickenod  above  and  below ;  these 
parts  have  received  special  naine;j,  and  are  kntiwn  respectively 
as  the  ligaments  of  Lockwuod  ami  Zinn. 

Tims,  at  their  origin,  the  fimr  niiiscles  enclose  the  optic  uerve 
within  the  circle  of  their  tenddns,  and,  diverging  from  one 
another,  pass  forwards,  surrounding  the  neivc,  until  tliey  p  ^udi 
the  globe. 

Here,  at  the  level  of  the  eijuator,  their  sheaths  Iieconie 
continuous  with  the  capsule  of  Tenon.  During  this,  the 
orbital  part  of  their  course,  their  relations  are,  for  the  most 
part,  simple.  The  parietal  surface  of  each  muscle — i.e.  that 
turned  towards  the  wall  of  the  orbit— is  covered  by  a  thin  layer 
of  fat ;  in  addition,  the  superior  rectus  has,  overlying  it,  the 
levator  palpebne,  to  which  it  is  attached  by  a  fairly  strong 
band :  these  two  muscles  are  segments  of  a  common  sheet. 
The  e.xternal  rectus  has  important  relations  to  the  various 
nerves  as  they  pass  between  its  two  heads  into  the  orl)it,  but 
these  are  rather  of  anatomical  thaji  of  surgical  importance.  It 
must  be  remembered,  however,  that  the  ciliary  ganglion  lies 
embedded  in  the  orbital  fat,  between  the  muscle  and  the  optic 
nerve,  at  a  point  about  an  inch  from  the  apex  of  the  orbit; 
this  structure  has  been  attacked  in  this  position  for  the  relief 
of  glaucoma. 

While  they  are  in  relation  to  the  globe,  the  superior  and 
inferior  recti  lie  above  the  superior  and  inferior  obliqui ;  the 
superior  obliijue,  therefore,  passes  between  the  superior  rectus 
and  the  eye. 

In  front  of  the  equator  the  muscles  converge  again,  and. 
Incoming  tendinous,  pass  forwards  under  Tenon's  capsule  to  be 
inserted  into  the  sclerotic  at  varying  distances  from  the  sclero- 
corneal  junction.  It  is  usually  said  that  tiie  tendons,  by  their 
insertions,  form  a  spiral  on  the  globe,  the  rectus  internus  being 
closest  to  the  cornea,  at  a  distance  of  about  5  mm.,  and  the 
superior  furthest,  at  a  distance  of  aI)out  8  mm.,  the  inferior  and 
exterinis  being  at  0  and  7  mm.  respectively.     Motais  has  pointed 
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out  tliiit  this  is  reiilly  only  very  r.>u<,'hly  iu-euiMto,  sinco  tlio 
tt'iidou  of  no  Diie  of  thii  luiiscUss  lias  its  iiiscilion  coiiL-entrio 
with  tho  coruoii,  and  tlio  superior  ami  inferior  tendons  are 
placed  very  obiiiiuely.  Ho  lias  also  drawn  attention  to  tiie 
fact  that  the  insertions  are  not  piaceil  syiumetrically  with  tlie 
principal  axes  of  the  cornea :  tho  superior  rectus  is  inipianled 
eonsidorably  outside  the  position  ro(iiiired  by  syniiuetry,  and  tlie 
other  luusclea,  although  to  a  less  degree,  are  also  asymmetrical. 
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Fio.  I.— Relations  of  muscular  iiisortions  'iiid  Tonon's  capsule, 
(liy  jii'iiuissiou  of  I)r  Motais.) 

Their  positions  are  given  on  the  accompanying  diagram,  wliich 
is  copied  from  Motais.  The  exact  positions  must  be  borne 
carefully  in  mind  during  the  various  operations  on  the  muscles. 
The  fas(n:e  of  the  anterior  part  of  the  orbit  arc  of  gn-at 
-.urgical  importance ;  the  b(;st  doscrii)tion  of  their  arrangement 
is  that  found  in  the  work  of  Motais  (1),  to  which  we  have 
alrcaily  alluded,  [t  may  bo  suwimarised  as  follows :  the  fascial 
muscular  sheaths  and  the  connective  tissue  between  them,  on 
reaching  the  equator  of  the  glolie,  spread  out  forwards  and 
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backwards  over  its  surface,  to  form  the  capsule  of  Tenon.  Thia 
fibrous  sheet  forms  the  anterior  boundary  to  the  inter-muscular 
cone  of  fat.  In  front  of  the  equator  the  capsule  passes  forwards, 
under  tho  conjunctiva  and  over  the  tendons  of  the  recti,  to 
blend  near  the  margin  of  the  c.jruca  with  the  episcleral  and 
subconj.inctival  tissues;  into  this  blended  mubs  the  tendons  of 
t\w  recti  send  prolongations. 

Just  behind  the  equator  a  fa  Jal  sheet  splits  off  the  external 
muscular  sheaths,  to  form  the  "  funnel "  (entonnoir),  which,  being 
attached  all  round  the  bony  ring  of  the  orbital  margin,  closes 
in  this  cavity  anteriorly ;  certain  parts  of  this  are  specially 
thick,  and  are  known  us  the  elastic  ligaments  of  the  muscles. 

The  lateral  bands  are  the  strongest  and  best  marked— the 
inner  attached  to  tho  caruncle  and  superior  maxilla  and  the 
tiuter  to  the  malar  bone. 

The  older  writers  on  oi)hthalmology,  describing  the  physiology 

of  the  ocular  movements,  compared  the  globe  in   its   capsule 

to   a    ball-and-socket   joint;    modern    authors,   and    specially 

among  them  Motais,  have  pointed  out  that  the  comparison  is 

misleading,  because  the  capsule  of  Tenon,  and  th(  subjacent  fat. 

share  to  some  extent  in  the  movements  of  the  globe.     By  direct 

observation   Motais  has   proved   that   when,  for  example,  the 

internal  rectus  by  its  contraction  rotates  the  posterior  pole  of 

the  <^ye   outwards,  the   capsule  of  Tenon  and  the  fat  move 

outwards  also,   though  to  a  less  .legree  than  the  globe  itself. 

Further,  he  has  pointed  out  that  if  the  capsule  were  fixed  and 

really   formed  a  socket,    the  optic  nerve  would,  of  necessity, 

move  up  and  down  in  its  sheath  like  a  piston  in  a  cylinder. 

Such  movement  would  be  likely  to  interfere  with  the  delicate 

nervous  mechanism,  and  certainly  does  not  take  place. 

In  many  animals— c.r^.  ruminants,  who  have  free  movement  of 
their  eyes— the  space  of  Tenon  is  hardly  at  all  developed.  A 
large  muscular  mass,  the  choanal  muscle,  is  inserted  into  the 
posterior  part  of  li>e  sclerotic  directly:  here  there  is  no  space  of 
Tenon,  yet  movements  are  unimpcled.  Tlie  choanal  muscle  and 
the  adjacent  fat  must,  in  these  fircumstances.niove  with  the  srlobe. 


OIVKRATION^  ON  Ml'SCI^KR 


s 


It  is  clear,  thou,  that  the  coiniiarisoii  tn  ;i  diartlinxliiil  joint 
raiiiiot  hear  close  exaininatinn,  yet  for  (  onvt  i.ioiito  it  may  Ixs 
rt'tained,  for  it  seoius  cortiiii  that  the  iiioV(>iii('nts  of  tlii'  i^'lihe 
are  rotations  ahoiit  a  centre  which  remains  jiradically  tlxctl ; 
ami,  indeed,  it  may  1)0  rej,Mrdcd  as  an  axiom  that  the  ;i\cs,  round 
which  the  several  pairs  of  muscles  rotate  the  eye,  i^ass  throuj^h 
the  fixed  central  jioint. 

Tlie  diief  factor  in  maintainin'^  tlin  lixity  of  tlic  o(id:ir  ccnln; 
is  tlie  vascular  orhital  fat:  if  this  1m?  much  iliminislird  thc^dohc 
sinks  liack  into  tho  orhit,  the  condition  know  u  as  enophti  ilmos  ; 
if  the  vessels  he  over-full,  tlie  eye  liecomes  iirominent.  Tiiis 
vascular  enj^or^cment  is  the  chief  cause  of  the  prominence 
in  arterio-veiioMs  aneurism:  occasionally  we  may  meet  with 
patients  in  wiiom  tin;  eyes  are  alternately  sunla-n  ami  pro- 
truding;, as  tho  orhital  vessida  an?  empty  or  full. 

One  other  point  seems  to  tlirow  li^ht  on  tlie  imjiortance  of 
the  fat  as  the  chief  factor  in  maintainin;^  tlie  ec[uilihiium  of  t'le 
eye:  all  the  extrinsic  ocular  muscles  tend  to  pull  the  j^lohe 
towards  tho  inner  wall  of  tho  orhit.  This  can  easily  1)0  seen  from 
any  diagram,  which  will  show  I  hat  tho  resultant  of  tin!  forces 
of  the  recti  and  ohli([ui  must  l>e  a  force  acting  towards  tlie 
inner  wall.  As  a  matter  of  fact,  the  glohe  does  not  undergo 
any  such  transport:ition  as  would  seem  required  by  this 
mechanism  ;  tho  only  resisting  structure  is  the  fat. 

The  muscles,  though  they  no  doiiht  play  an  impnrtant  part 
in  preserving  the  equilibrium,  are  not  e.s.sential ;  tiiey  may  he 
completely  paralysed  without  giving  rise  to  any  misplacement 
of  the  globe.  Tho  elastic  ligaments  ami  the  otiier  fascjn! 
structures  which  wo  have  alre?dy  described  assist  to  u  varying 
extent. 

We  may,  then,  for  convenience  regard  tho  fat  as  forming  a 
cup  in  which  the  globe  ]>lays. 

The  axis  of  rotation  of  any  pair  of  muscles  may  be  described 
as  a  line  lying  cither  in  the  'r  ical  or  horizontal  plane,  passing 
through  the  centre  of  the  eyi?  at  right  angles  to  the  muscles  in 
question.     Thus   in    the   case   of  the  lateral  rei'ti,  the  axis  of 
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voiaiion  is  a  v.nliciil  liiu^  i.lnnu;^li  Iho  ceiitiv  of  ll.e -^IoIk',  iiud 
all  mnv.'iuents  of  tli.-  I'Vf  «luo  to  those  luusrles  alone  take  place 
nu.ml  this  imaginary  axis.  In  the  case  of  the  ..thor  pairs  of 
museles  the  an-an.^enient  is  not  so  simple;  since  the  Uv^  axis 
(if  the  aui)eri<.r  and  inferinr  recti  is  not  parallel  to  the  sa-ittal 
plane  of  the  1-n.ly,  'mt  ohli.pie,  their  axis  of  rotation  is  not  at 
ri-ht  anj^les  to  the  visual  axis,  hut  forms  an  an'^lo  of  al.out  G:! 
with  this.  Hence  the  action  of  these  muscles  does  not  i  'late 
the  cornea  in  a  vertit  al  line. 

The  movements  of  upward  and  downward  rotation  are 
eHeeted  hy  the  eomhined  action  of  the  superior  or  inf.uior  rectus 
and  the  inferi(.r  or  superior  ohliciue  muscles  respe(  tively.  If 
we  consider  the  mov(>ment  of  the  cornea  when  the  superior  and 
inferior  recti  are  thrown  into  action,  it  will  ho  wen  that  each 
jM.uit  of  the  cornea  descril.es  a  se;_Mnent  .^f  a  circle  rouiul  the 
axis  of  rotation;  if  the  superior  rectus  acts,  the  cornea  moves 
upwards,  inwards,  and  th.;  vertical  axis  he.'omes  ohli(iue,  so  that 
it  is  directed  downwards  ami  outwards.  These  laovements  are 
most  easily  understood  if  a  rou-h  model  he  made,  as  recommended 
by  Landolt  (2). 

Take  an  india-rul«l.er  hall,  ahout  two  inches  in  diameter  ; 
choose  any  junnt  on  its  surface,  and  draw  throu-h  this  point 
two  lines  round  the  -h.he  at  ri-ht  an,!,des;  these  will  serve  to 
rei.resent  the  horizontal  and  veriical  jdanes  of  the  eye.  \N  lUi 
a  i)air  of  comi.asses  draw  a  circle  whose  centre  is  the  point  first 
selected  and  whose  radius  is  half  an  inch;  this  forms  the  .•ornca  : 
a  smaller  circle  drawn  concentrically  within  this  will  represent 
tlie  pui.il.  Tht!  vertical  axis  of  rotation  may  he  easily  found  hy 
taking  the  middle  of  the  ujijier  and  l<'wer  vertical  semicircles. 
A  steel  knittiiii^  needle  driven  tlnou;4h  punctures  at  tiiese  ])oints 
will  enable  us  to  show  the  movements  given  to  the  eye  hy  the 

lateral  recti. 

Tlie  axis  of  rotation  of  the  vertical  recti  lies  in  the  horizontal 
plane  at  an  aii.ul.!  of  «:V  from  the  antero-j.osterior  axis.  To 
demonstrate  thJN  w^e  must  tind  a  point  on  the  horizontal 
circumference  11  inch  from  the  centre  of  the  cornea,  and  mark 
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the  opposite  extremity  of  the  same  .Uan.oter  M  in.h  fn.m  the 
posterior  polt^  of  tlio  oye  ;  a  Heooiul  kiiittiun  ii»<'.lle  piissod 
between  these  poims  will  allow  rotation  of  tlie  globe  rouml  the 
-  axis  of  the  vertical  recti,"  and  t  Ml  show  the  movements  of  the 

cornea. 

The  axis  of  the  obliques  lies  also  in  the  horizontal  i-lane.  and 
forms  an  .m?le  with  the  s-.gittal  axi.s  of  W";  therefore  its  anterior 
extremity  must  bo  at  a  point  on  the  horizontal  circumference  of 
the  globe  0'68  inch  from  the  centre  of  "cornea"  in  our  model. 


Flo.  2.— Model  tn  slniw  rnovpnictit  of  eoriiPii  pn.flucpil  by  tlio  action  of 
.siiij;lf  muscles.     (Uy  iwrmissiuli  of  I'rof.  Laiidolt.) 

When  the  eye  is  rotated  by  any  one  of  the  muscles,  the 
miA-enient  of  the  centre  (or  any  other  point)  of  the  cornea 
describes  an  arc  of  a  circle  whose  centre  is  at  the  axis  of 
rotation.  If,  for  example,  we  wish  to  represent  the  movement 
of  the  corneal  centie  under  the  inllnence  of  the  ol>li(iues,  we 
must  draw  on  the  hall  a  circle,  by  means  of  a  pair  of  compasses 
Iwvinji  the  fixed  leg  at  the  extremity  of  the  "obli.iue"  axis, 
0,  and  the  other  at  the  centre  of  the  cornea.  'i"he  superior 
oblique  will  effect  any  movement  beloir  the  horizontal  meridian, 
the  inferior,  all  moveiuciit  above  the  hori/untal  meridian. 
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If  we  wisli  to  find  the  position  of  tl>o  cornea  when  the  muscle 
has  rotated  the  eye  40°,  we  must  (haw  on  the  hall  a  line  O  O' 
making  the  angle  li  O  O'  equal  to  40  and  cutting  the  circle  at 
O' ;  then  the  point  O'  will  show  the  position  of  the  centre  of 
the  cornea,  and  a  line  drawn  through  this  point  at  right  angles 
to  0  0'  will  show  the  position  of  the  vertical  (iiunieter  of 
the  cornea. 

Similarly,  if  we  wish  to  demonstrate  the  movement  of  the 
corneal  centre,  when  iided  on  by  the  vertical  recti,  we  must 
draw  a  circle  liaving  the  centre  II  and  the  radius  equal  to  the 
distance  between  this  point  and  the  centre  of  the  cornea.  By 
a  rotation  of  40"  the  centre  of  the  cornea  moves  to  li'.  Since 
the  radius  of  the  latter  cir  '.e  K  K'  is  greater  than  0  O',  the 
radius  of  the  former,  the  movement  of  the  cornea  for  a  given 
angular  rotation  is  greater  for  the  recti  than  for  the  obliques ; 
in  either  case,  as  the  diagram  shows,  the  centre  moves  not  only 
from  the  hori/ontal,  but  also  away  from  the  vertical  meridian ; 
by  letting  fall  perpendiculars,  O'*;,  07(,  and  K'i>,  11'//,  from  the 
points  O',  R',  resixjctively,  to  the  vertical  and  horizontal  meridia, 
we  can  measure  directly  the  amount  of  motion  in  each  sense. 

These  remarks  make  clear  the  difficulty  of  treating  vertical 
displacements,  since  there  are  two  muscles  concerned  in  every 
vertical  movement,  and  one  only  can  be  dealt  with. 

Wii  shall  now  pass  on  to  the  consideration  of  the  special 
cases. 

Squint 

Concomitant  squint,  for  our  immediate  purpose,  may  be 
defined  as  a  iHirmanent  want  of  parallelism  of  the  visual  axes, 
without  any  loss  of  muscular  power.  To  whatever  cause  due, 
it  eventually  leads  to  contracture  of  one  muscle  and  stretching 
of  its  opponent.  In  early  stages  it  disai)pears  under  general 
anaesthesia ;  when  cdntracture  has  set  in,  however,  the  change 
in  position,  even  with  complete  muscular  relaxation,  is  not 
Butlicient  to  effect  complete  collection. 

The  deviating  eye  is  usually  very  defective  as  regards  vision, 
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and,  thrreforc,  any  oi>t'nilioii  wliidi  is  mnli>i taken  for  tho 
correction  of  squint  uiu«t,  in  the  liirj^e  majority  of  cases,  be 
8imi)ly  cosuietic. 

Since  a  scinint  soniotinioa  disapiicirs  Pi)ontaneo\iRly  even 
durinf;  adult  life,  no  operation  should  he  undertaken  until  it  is 
fairly  certain  that  the  defect  is  likely  to  l)e  iH'rnianent. 

For  surgical  purjiosos  the  division  of  eonconiitaiit  squint  into 
convergent  ami  divergent  is  inii)(>rlant,  since  their  treatment 
differs  in  many  resjKicts;  we  shall  deal  tirst  of  all  with 
convergent  strahismus. 

Interference  with  tin  contracted  nuiscle  is  the  leading  feature 
of  the  earlier  plans  of  operation  for  strahismus.  The  methods 
fall  into  several  minor  groups,  of  which  the  Itdlowing  is  a 
tabulated  arrangen)ent : — 

Ukoup  1.— Division  of  the  muscle  or  tendon  and  overlying 
conjunctiva. 

(a)  Division  of  the  muscle  itself. 

(b)  Division  of  the  tendon. 

(c)  I'arascleral  tenotomy. 
Gkoup  2. — Subconjunctival  tenotomy. 

(d)  Using  the  squint  hook. 
{b)  Without  the  squint  hook. 

Group  3. — Tenotomy     ith  reattachment. 

Gkoup  4. — Multiple  i)artial  tenotomy. 

Gkoup  5.— Lengthening  without  division  of  the  muscle. 
(«)  r>y  stretching. 
(6)  By  division  of  the  fascial  attachments. 

In  the  treatment  of  convergent  Sfiuint,  the  operation  of 
tenotomy  was  the  earliest  method,  and  is  still  that  most 
commonly  employed  for  the  correction  of  the  deformity.  Even 
this  oi)eration  is  of  comparatively  recent  date.  It  would  seem 
an  obvious  surgical  expedient  to  attempt  to  relieve  the  con- 
tracture of  the  muscle  by  division,  yet  it  was  only  about  1839 
that  this  was  done  first.  It  is  true  that  it  has  been  claimed 
for  the  Chevalier  Taylor  la  skilful  but  somewhat  irregular 
practitioner  of  the  eighteenth  century)  that  he  cured  squint 
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l>y  tin's  c)|)erjitiHn,  Inil,  there  .scenis  liltlo  doubt  that  this  claim 
caniiol  In-  siili.siuiitiutod  ;  the  hoinmr  of  tlic  first  operation  for 
HtraliisinuH,  then,  rests  witli  Dieneiibach  (3).  The  siij^'^estion 
was  niiulc  by  Wliite  about  1827,  but  fort,'otteii,  ami  revived  by 
Strohnieyer  in  iS.'iH. 

Groui'  I  i'l)  —  Division  of  the  musfle  tlirouj^h  a  free  incision. 
This,  the  orininul  lui'lhnd  of  hieltenbach,  is  only  of  iiislorical 
inliTcst.  The  muscle  was  ex]iose(l  freely  ami  the  muscular 
belly  liiviiled.  TIk;  o]ieration  failed  in  two  respects :  in  tiie 
first  i)lace,  tlie  two  i)arts  often  rcfuseil  to  unite,  and  the  power 
of  the  muvi'le  was  lost ;  in  the  second,  the  ojieration  oiteneil 
very  freely  the   celhilar   tissue   of  orbit,  and  exjiosed  the 

patient  to  the  risk  of  orl  ital  cellulitis.  It,  therefore,  was 
falliii;.,'  into  disrepute  when  voi;  (Jraefe  proposed  division  of 
the  tendon.  Diefl'enbach  socm  reco^'uised  tiie  value  of  this 
sujij^estion  ;  even  in  1842  he  speaks  ot  "division  of  the  muscle 
or  the  tendon." 

Von  (traefe  (4)  drew  the  tendon  out  of  the  wound  and 
divided  it;  the  traction  seriously  disturbed  the  fascial 
connections. 

It  was  in  the  attempt  to  ]»rcserve  the  normal  relations 
between  the  muscle  (imdudin^  the  tendon)  and  the  fascia  that 
Critchett  deviseil  his  method  of  subccjiijunctival  tenotomy. 
In  this  method  a  small  wound  is  made  at  the  liorder  of  the 
tendon,  the  sijuint  hook  is  passed  in  under  the  tendon,  and  this 
is  lifted  away  from  tlu-  glolie.  Tlicn  the  scissors  are  passed 
Ihrou^di  the  wound  and  tiie  tendon  divided,  without  any  great 
dama.LV  to  the  fa.'^ciic,  and  itracticnlly  none  to  the  conjunctiva. 
It  was  ditVicult  to  estimate  exactly  the  result  of  this  pro- 
cedure, which,  further,  was  often  followed  by  rctracti.'ii  of  the 
caruncle  from  the  tension  of  the  elastic  ligaments  wiien  the 
internal  rectu.s  muscle  was  divided.  Tu  reli(!ve  this  deformity, 
Koster  suggested  that  car(!ful  dissection  of  the  conjunctiva 
tov/ards  the  canthus  would  allow  tlie  nius(de  to  retract  after 
division  while  keeping  the  car.incle  normally  prominent.  Ilis 
operation  ('y.r.)  lays  great  stress  on  this  point ;  but  in  separating 


■'.i'ti  '. 


m^^fmm^ 


Ol'KlJATIONS  ON  Mrs(l,ES 


11 


,l,,,,last,rl.-aiur..ts,m'c«n«oll»'Vatin.l  to  run  an  ...rn-asnl 
lisk  lluit  the  unm\i^  will  l-s.-  all  alla.hmenl  to  tl.o  -loU'. 
ivhiiuai-  l.aH  mei.lly  ^onf  La.k  to  a  i...Ke.l.nv  alluMl  to  that 
of  Diotlonlwli,  ll.it.kiiu'  tlmt  the  tviiotoinv  ot  th.<  UHi.al  km.l 
often  fails  to  cilLrt  the  n'a.ljUHlnu-nl  ..f  s.iuii.ts  of  lai-..  nn-lo. 
He  therefore  divides  the  tendon  at  snuie  little  distame  from 
its  insertion,  ai-l-roaehing  the  muscular  til.res  as  ho  desins  ii 
greater  etlect,  and  keeping  close  to  the  Hclen.tie  for  a  lesser. 
This  he  calls  paraseleral  tenotomy. 

Some  BurgeoHH  have  blanuMl  the  s.iuint  hook  for  the 
oc.asiunal  divergence  following  the  division  ..f  the  ten.lon, 
thinking  that  it  is  due  to  the  disturhame  of  the  fascue  .luring 
the  passage  of  the  hook ;  hence  Koster  and  ..thers  strongly 
advise  that  the  hook  should  be  abandoned  in  these  j-rocedures. 
It  does  not  seem  likely  that  a  single  introdueli..n  of  a  smooth 
hook  could  greatly  disarrange  the  fascia  ;  and,  on  the  other  hand, 
sulKunjunctival  tenotomy  in  the  usual  mode  is  -luite  impossible 
without  a  hook:  if  he  wish  to  dispense  with  this,  the  suigeoi. 
must  divide  the  conjunctiva  to  some  extent  directly  over  the 

insertion. 

All  these  procedures  which  we  have  been  mentioning  essen- 
tially consist  of  free  division  of  the  contracted  musele.  which  is 
allowed  to  retract  at  it-  own  pleasure:  it  may  or  may  not  regain 
a  useful  attachment  to  the  globe. 

The  absence  ..f  muscular  tension  will  i-ermil  the  globe  to 
l.rolru.lc,  immediately  after  the  operation,  jTcssed  forward  by 
the  orbital  fat ;  the  new  insi-rtion,  if  it  is  made,  will  be  situated 
far  buck  on  the  s.leiolic,  and  in  this  way  ibe  action  of  the 
muscle  will  b.-  H'rioiisly  limited.  The  retraction  being  lessened 
by  the  clastic  ligaments,  it  is  most  inadvisable  to  interfere  with 
these  largely,  as  is  often  done  in  such  operations  as  Koster's. 

The  student  sees  at  once  that  the  action  of  the  ocular  muscles 
is  kept  steady  and  cpial,  i  ecuuse.  so  long  as  their  insertion  is 
in  front  of  the  transverse  plane  of  the  body,  their  lever  of 
rotation  is  the  radius  of  the  globe.  Since  this  is  always  piiual, 
their  power  is  also  eiiual.     Lut  if  their  insertion  falls  behind 
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the  t.nnHvorw*  iilaiio,  tlio  leiijjtii  of  the  lever  Ikk-oiiioh  Iohh  and 
loHH,  and  tlu;  pjwer  of  the  muwlo  is  iiu  lonmir  cxcrtuil  «(|iiully. 

If,  iiy  Hoiiit!  Hiich  iiiK'iatioii  as  we  hiive  Ikjuii  cKiisifU'riii^j,  the 
inwrtioii  is  sot  Imck  u  lonj;  way,  it  may  never  Iks  in  front  of 
the  transvprse  [>lano,  and  as  the  <;lol»o  rotates,  it  will  steadily 
diniiniHh  the  ineehanical  advantage.  For  these  ami  other 
reasons,  the  oj)eratk)n  of  simple  tenotomy  is  not  mi  commonly 
jterformed  now  as  it  was  in  fnrnier  tinu-;  sur^'eotis  have  tri«Ml 
to  rid  it  of  its  inherent  di'fects  in  dilleri'iit  ways.  Some,  as 
Syilnev  Slepheiisun.  lenjzthen  the  tendon  l>y  ohlinne  division 
and  reallaehment,  or  supiily  an  artificial  tendon  of  silk :  this 
method  is  free  from  many  of  the  ohjections  which  weru  nr^'cd 
against  simjde  tenotomy.  It  allows  accurate  adjustment  of  the 
deformity,  and  ensun's  the  realtachment  of  the  muscle. 

Verhoetf  lengthens  the  tendon  liy  multiple  partial  division  : 
this  would  seem  to  be  a  ditlicult  opciution,  and  in  no  way 
superior  to  that  of  Stephen.><oii.  Others  advise  stretchinj;  of 
the  fascial  connections  without  division.  These  last  metlKnls 
are  little  used. 

The  final  result  after  a  tenotomy  is  seldom  that  which  is 
seen  at  the  time  of  operation.  Either  the  squint  recurs  as  the 
new  attachments  strcTigthen,  or  if  the  muscle  have  been  entirely 
separated  from  the  sclerotic,  the  opponent  pulls  the  fjloVie 
further  and  further  round. 

By  one  of  these  operations  of  tenotomy  it  is  possible  to 
correct  a  deviation  of  some  18'^  or  20  when  we  are  dealing  with 
convergence  (or  35°  to  40"  if  both  eyes  are  attacked).  When 
we  reijuire  to  correct  any  other  form  of  deviation,  the  eflect  of 
a  tenotomy  is  much  less.     This  will  be  again  alluded  to  below. 


Table  of  Operations  on  the  Contracted  Muscle. 

Group  1. — Division  of  the  muscle  or  tendon,  with  the  con- 
junctiva and  fascia  ovcrlyinj,'. 

{a)  Division  of  the  muscular  belly  ( JJiell'enbach). 
(6)  Division  of  the  tendon  (von  Giaete,  JMuIes). 
(c)  Parasderal  tenotomy  (Delamare). 
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(jRorp  2  — SiilH'uiijuiKtival  tciK.t.imy. 

{.,)  Motli.Hl  witli  squint  li'-'k  (Critflu-tt,  1U»11  Tiiylor). 

(h)  .Mi-tl.ml  without  I.Mnk(  K.>stor);  ^ia.limt.-atenol..iny 
(Stovoiis). 
Cunrv  :?.— Tfiiiitmiiv  with  lonttiichinent 

M.-tliiwl  uf  St'itlifiisuii,  Litiilolt. 
Cltoii'  4.     Multililf  I'urtiiil  tenotomy. 

M.'th.Ml  of  Vfihitetl". 
CiKOiJi' .'..  —  l,»!ii;,'lhi!iiin"„'  without  tliviaion  of  tlie  muscle. 

(<i)  Siivtchiu.;  tlu'  muscle  (methml  of  L'iiniiiill). 

(h)  I)ivisinii   (if   the  cm«ular  attaehmt-utH  (I'uri  'uul, 

MotllJH). 

(\\iovv  1  (/>).— Sdiiio  surj^eouH  are  accustomed  to  niuke  the 
jiieliiuiimry  incision  ihron^Mi  tlio  conjunctiva,  over  tlie  insertion 
of  tlie  musdo.     This  inethotl  was  introduced  by  von  (Jraofe. 

Von  Graefe's  Operation  (4) 

//.,s^voHr?(/^.— Si>t'ciihiiu,  fixation  forceps,  scissors,  atiuint  hook. 

Fii'xl  Stihji.—TihQ  8iiij,'tM»n  picks  up  in  the  forceps  a  fold  of 
conjunctiva  horizontally  over  the  insertion  of  the  muscle,  and 
divides  it  vvitli  the  scissors,  thus  making'  a  vortical  wound  '.ose 
to  the  cornea.  This  incision  ^'oes  througii  liie  fascia  as  well  as 
throir^h  the  conjunctiva. 

Snvnil  ,SV«7/e.— Into  this  wound  he  passes  the  squint  liook. 
and,  liftini,'  up  tJic  tendon  on  it.  draws  it  out  of  the  wound. 

TliinI  Sta</<.—}lo.  divides  the  teinlon  with  the  scissors. 

A  sli;.;ht  nioditication  of  this  pnx'etlure  was  suggested  by 
iMules,  and  recommended  for  its  rapidity. 

Mules'  Operation  (5) 

The  same  instruments  are  required. 

J'tVs^  ,*?/«//£•.- The  surgeon  jiicks  up  a  horizontal  fold  of  con- 
junctiva over  the  centre  of  the  in-=ertio5i  of  the  niuscle  .'ind  thrusts 
tho  p.jints  of  a  pair  of  scissors  into  the  lower  side  of  it,  penetrating 
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tlie  luwer  layer  of  t\u'  Ponjiuicliva ;  t\w  points  uie  then  soparateil, 
so  that  a  tniinol-sliiiiied  space  is  mailo  under  the  conjunctiva, 
over  the  npi)er  part  of  the  tendon,  having  only  a  small  opening 
at  the  point  of  insertion  of  the  scissors. 

&aiii'J  Sfin/e.—luU)  this  8j)ace  is  passed  the  s(|uint  hook  until 
its  point  reaches  the  upper  l.order  of  the  tendon.  Then  hy  a 
twist  it  is  hrought  under  the  tendon. 

Tkiid  Sfii;/<:—Om)  blade  of  the  scissors  is  ](assed, alongside  nf 
the  hook,  under  the  tendon,  and  all  the  stni<lures  between  the 
blades  are  divided  at  one  cut. 

Okouf  1  ((■).— I'ehn'iiire  (6)  •'■18  recently  pnijiosed  a  method 
which  may  he  considered  a  reversion  towards  Diellenbach's 
operation. 

He  points  out  that  tenotomy  of  the  usual  kind  often  fails  to 
effect  the  readjustment  of  siiuints  of  large  angle,  and  that 
l)ietl'enl)ach's  operation  was  given  up  because  nf  its  excessive 
action.  He  thinks  that  by  dividing  the  tendon  at  some  little 
distance  from  its  insertion  into  the  sclerotic  we  may  obtain  an 
ell'ect  intermediate  between  the  two.     He  calls  his  procedure 

PARASCLEliAL  TKN'OTdMV. 


Delamare's  Operation 

The  usual  instruments. 

First  Sf">i': — The  surgeon  jiicks  up  a  horizontal  fold  of  con- 
junctiva over  the  insertion  of  tiie  tendon  and  divides  it  with 
scissors,  making  a  vertical  woinul,  about  10  mm.  long,  aliout  10 
nun,  away  from  the  cornea.  He  picks  up  the  edge  of  con- 
junctiva in  the  forceps  and  undermines  the  conjunctiva,  freeing 
liie  I!        le  from  the  superjacent  tissues. 

.SV((i,/(/  Stage— lie  then  passes  the  hook  under  the  muscle  and 
lifts  it  well  away  from  the  globe.  Then  placing  one  blade  of  the 
.scissors  under  the  tendon,  he  divides  it  about  2  or  3  mm.  from 
the  insertion. 

He  states  that  the  result  of  this  method  is  conssideriibly 
greater  than  that  oi  a  tenotomy  performed  al  the  iisiuil  place  ; 


OTEIiATION^  OX  MI'SCLKS  15 

if  tins  ho  so,  tl.o  i.HTtMs..  is  ,..nl..M,v  -lu.-  t..  tl,.-  fm.  s.-ianiti-n 
..f  till-  nuis<le  fn.m  Hie  s.ivnmiuUi.- olnuluios.  olkvU'd  iil  tli.^ 
011(1  i)f  llio  first  stage. 

,  ;,,oi-,- 2.— CriU'hett  (7),  in  ISr.fN  (les.Mile.l  the  iii.tli...!  .>f  sul.- 
c.iiiun.-tivi'l  ti'iiotoniy  \vlii«l>  i^^  still  in  munnnu  use. 

Critchetf  3  Operation  of  Subconjunctival  Tenotomy 

y„.s/,v'w.7(/s.— Spoculniu,  tix;itioii  I'.a'irps,  s.,uiut  hock 
iiiid  scissors. 
r,r4  .sV("/'.-The  surgeon  picks  up  with  the  tV-roepa  a  small 
vertical  fold  of  coiijuucliva  over  the  luwcr  part  of  the  teiuluii 


Fio,  3.-SulK;.miunLaival  t<.uoton.y.     First  ./„;,. :  divisi-.n  orcouju..cUv,L. 


,.f  the  muscle,  and  cuts  through  it  with  scissors  so  as  to  make  a 
ho.i/outal  incision,  ahout  ;'  mm.  long,  just  heiow  the  lower 
honlcr  of  the  muscle.  If  the  scissors  are  kept  opening  and 
slumin-  in  a  plane  tangential  to  the  glohe,  there  can  he  m>  risk 
of  wounding  tlic  sclerotic.  The  first  .ut  often  goes  through  the 
Tciou^s  capsule  as  well  as  the  conjunctiva,  and  allows  the  points 
to  sink  freely  into  the  space;  if  it  does  not,  the  surgeon  will 
M  pick  up  the  fascia  with  tlie  forceps  and  divide  il  separately. 
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Second  Stugc. — The  hook  can  no'.,-  bo  easily  introduced  into 
Tenon's  space,  and  passed  luuhu-  the  tendon  to  be  divided. 
This  is  lifted  away  i'loiu  the  globe ;  tlio  scissors  are  then  passed 


Fig.  4. — Subcdiijunctival  tenotomy.     Second  stai/e:  passage  of  squint  hook. 

into  the  wound,  so  that  one  blade  is  on  each  side  of  the  tendon, 
and  divide  it  by  one  or  more  cuts.  It  is  usually  neces.sary  to 
divide  several  strands  of  fas-iia  running  to  the  tendon  from  the 


Fio. 5.— Subconjunctival  tenotomy.     Division  of  tendon  witli  sciiisors. 

capsule  before  the  hook  will  pass  the  cut  insertion  and  come 
forward  to  the  sclero-corneal  junction. 
Critchett  pointed  out  that  if  the  tendon  is  unusually  broad,  the 
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upper  strands  arf>  apt  to  escajx'  fn)iii  tlie  Imok ;  to  avoiil  Una, 
ho  advised  tlie  siuj,'t'oii,  when  ht;  found  the  tendnn  bi<jad,  to 
make  a  second  incisi( 111  above  the  muscle  and  to  out  downward 
from  tliis.  Tlie  tw.  incisions  will,  he  says,  allow  the  esoaj)e  of 
the  etl'iised  blood. 
This  second  incision  has  been  used  by  Bell  Taylor  (8)  as  a 

[routine  method  :  he  having  made  the  usual  incision  and  inserted 
the  hook  in  the  usual  way,  makes  the  end  ajuwar  prominently 
under  the  conjunctiva  above  the  tendon  and  cuts  down  on  it, 
from   above;    then   he   divides   the   tendon   downwards   with 

[  scissors. 

Group  2  (b). — The  primary  aim  of  this  sub-j^roup  is  to 
I  avoid  disturbance  of  the  fascial  connections  of  the  muscle,  by 
I  leaving  out  the  squint  hook.  The  tendon  is  picked  up  in  forceps, 
I  and  divided  cautiously ;  the  method  is  chiefly  used  by  American 

surgeons  in  the  treatment  of  heterojihoria,  and  Stevens'  method 

will   be  described  in  a  later  part  of   this  chapter,  under  the 

heading  of  heterophoria. 

Koster  (9),  however,  uses  the  method,  combined  with  free 
I  division  of  Tenon's  capsule,  for  the  surgical  treatment  of  ordinary 

convergent  strabismus. 


Koster's  Operation 

Instruments. — Speculum,  fixation  forceps,  scissora 

First  Stwji: — The  surgeon  picks  up  a  vertical  fold  of  con- 
I  junctiva  over  the  tendon  and  divides  it  with  the  scissors,  so  as 
[to  make  a  horizontal  incision  over  the  centre  of  the  tendon, 
I  some  6  or  7  mm.  in  length. 

With  the  scissors  he  frees  the  conjunctiva  round  the  incision 

[from   the  subjacent   parts,   and,   if    operating    on   the   rectus 

jiuternus,  pays  special  attention  to  the  caruncle.     If  the  bands 

[running  from  the  muscle  sheath  to  this  structure  are  detached, 

the  subsequent  retraction  is  reduced  to  a  minimum. 

Sicuiid  Stage. — He   then  seizes  the  tendon   in   the   fixation 
loneps  and  divides  it  in  the  centre ;  then,  passing  the  scissors 
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iiitc  the  opciiiiij.',  lio  cuts  iiiiWiiids  aiul  dowiiwiuils  in  surcesHiou, 
so  iis  to  dividt;  each  hall'  of  llie  Iciidon.  Tlie  incisions  are 
carried  past  the  tciidon  into  tho  capsular  fascia  ahovc  and  helow. 
If  an  unusually  lar<ie  eil'ect  is  rotpiired,  two  diverijent  iu- 
cisinns  are  made  in  the  fascia  from  each  hunlcr  tif  th<'  tendon 
after  division  of  this.  The  conjunctival  wound  is  closcil  liy  a 
suture. 

(Jnoi'i'  ^. — Till'  niaiiiffst  uncertainty  of  tlio  result  of  sini]ilp 
tonotoniy,  and  the  inipussibility  of  accurate  dosage,  have  led 
surgeons  to  seek  a  way  of  robbing  it  of  its  defects. 

•Sydney  Stephensc    s  (10)  Method  of  Lengthening 

Tendons 

This  was  the  first  attempt  at  accurate  adjustment,  and  is  free 
fnim  many  of  the  disadvantages  of  the  older  operation. 

The  surgeon  lays  ban^  the  tendon  of  the  muscle  by  slight 
dissection,  and  divides  it  either  oblitjuely  by  a  single  long  cut, 
ur  liy  the  method  shown  in  the  diagram  (tig.  tj),  and  then  re- 
attaches the  parts  of  tho  tendon  so  as  to  lengthen  the  muscle  by 
tho  amount  desired. 

The  second  method  may  be  thus  desctribed.  The  surgeon, 
having  measured  the  linear  deviation,  divides  the  lower  half  of 
the  tendon  by  a  vertical  incision  close  to  the  globe,  and  then, 
at  a  distance  on  the  tendon  efpial  to  the  deviation  of  the  eye, 
makes  a  secuiul  vertical  incision  through  the  upper  half;  the 
two  vertical  incisions  are  joined  by  a  norizontal  one,  and  the 
ends  adjusted  so  as  to  allow  the  rotation  of  the  globe  to  the 
required  extent. 

This  oiteratiun  is  a  considerable  advance  on  simple  division; 
two  points,  however,  occur  as  possible  objections.  In  the  first 
place,  the  linear  measurement  of  the  squint  is  not  quite  the 
same  as  the  amount  of  lengthening  required — and  the  error  is 
greater  with  the  increase  of  the  sciuint — ami,  in  the  second,  the 
directiiin  of  tho  chief  action  of  the  muscle  is  shifted  slightly, 
and  tllU^  there  will  \<r  a  tendoTuy  tuwaids  hyperphoria. 
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Since,  howovt-r,  llit'  opcnitioii  is  nsintlly  mily  rrpsinefic,  this  is 
'  iidt  ill!  iiniMirtaiit  iiiattor,  and  coiiM  lie  easily  ovi'icoint!  Ky 
■-i  diviiiiim  tlic  teiiilnii  into  IhvcM!  |iaits  ami  stitiliinii  tin-  n\>\nv 
'    111(1  liiwer  til  tilt'  niiddlo,  as  in  the  diaiiraiii  (ih^.  7). 

P'-    such   u    uietliod    a  slight    aninunl  i>{  deviation    can    be 
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Fig.  6. — SteiilKiisou's  ujicration  for  IciiytlieiiUii,'  temloiis.  The  uppei-  two  tit'iiiPb 
slinw  nliliijuo  divisions  ami  n'-;ittiulLiueiil  ;  llir  tliinl  ii:iil  I'oiiilli.  Slciihciisoii's 
stci'iid  metliod  ;  the  tilth,  Laiidolt's  nietliod  of  reattachment. 


corrected  with  considerable  aecuracy,  especially  if  the  fascial 
connections  are  stretched  by  rotatin<,'  tlu;  eye  forcibly  in  the 
opjiosite  direction  with  the  aid  of  s<iuint  book  before  the  tendon 
is  divided. 

A   teiiototny  aftei-  one  of  the^e  uiethod.-;  will  correct  up  to 
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],S  (ir  2U  (•(iiivt'ij.'eiife.  By  njM'intiiit,'  uii  liotli  eyea  we  may 
idiroct  ii  IoImI  (iijvialioii  of  nhniit  4U  .  l.iiiiilnlt  lias  receiilly 
(icsii'ilicil  a  precisely  similar  inurtsdiire. 

(iKOUP  4. — Operation  of  miiltijile  jiartial  tenotomy. 


Pio,  7. — Modification  of  Steiilienson's  npciatioii, 

Vorhoeff  (11)  lenutliens  the  teiulou  without  completely  divid- 
ing it,  as  follows  : — 

First  SUuje. — The  tendon  is  exposed  with  some  freedom. 
Hetviul  St'djf. — The  surgeon  makes,  close  to  each  end  of  the 


J-I_L 


I'll..  ><. — VerhoiH's  Oiieiation, 

tendon,  small  incisions  in  the  upi)er  and  lower  borders,  involving 
about  a  tiflli  of  the  breadth;  midway  between  these  pairs  of 
incisions  he  makes  a  vertical  inci.^ion  extending  througli  the 
two  midiUo  ([uartcrs  (if  the  tendon.  In  this  way  the  whole  is 
lengthened,  without  complete  division. 
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In  tliis  |.rnciMlurp  the  final  result  is  less  tlniii  t'liit  iittaiufd 
111  till"  tiuii-  <it  operation,  because  tho  contraction  draws  the 
parts  of  the  tendon  together. 

Bishop  Haniian  ('J!>)  has  sli<;htly  niodiHed  V'erhoeff's  jn- 
lisions;  he  makes  three  incisions  only— two  from  one  border 


•■|.:.  9. — Hfiiiiian's  ojieratinn.     A  and  B  sliow  li'iij,'thcnin£;  from  thrcr  incision?  ; 
C  ii;iil  1)  li'njjtln-nin^  witli  viitioiil  iiltcration  lioui  two  inl•i^i()U8. 


and  oiie  between  the  others  from  theotiier  border.  All  three 
incisions  interest  some  two  thirds  of  the  tendon.  For  simpli- 
lyiiif^  the  ijeriormance,  llarinan  introduced  director  forceps  lo 
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irras].  tlif  tt'iiiloii ;  the  imircd   incisions  iivi-  made  on  each  sido 
of  the  forceps,  and  the  medial  incision  on  the  director. 

Harman  points  out  that  l>y  miikimr  two  incisions  only— one 
from  ahove,  and  one  fn>m  below,  the  tendon— it  is  possible  to 
combine  lentrtheninj;  with  correction  of  vertical  displacement. 
This  is  usefid  in  those  s(|nints  in  whidi  convergence  is 
associated  with  upward  rotation  of  each  eye. 

(;i.,,Ui. -..—These  111.  (liods  have  not  been  luuch  adoiaed,  and 
llieir  value  is  unceriiiiii. 

Caniialt  (12)  narrates  iiow  he  is  accustome.l  to  seize  the 
muscle  in  l'orcep<,  and  to  rotate  the  eye  forcibly  a-;aiiist  the 
muscle,  stretching  the  latter  and  its  fascial  connections. 

Fox  i)asses  a  srniint  hook  untlor  llie  muscle  and  stretches 
with  this;  he  usually  excises  a  piece  of  Tenon's  capsule. 

I'aiiiiaud  (13)  advocates  separation  of  the  fascial  and  capsular 
counectiuns  as  a  moans  of  correct in;4  small  deviations,  and 
Motiiis(14)  describes  a  method  of  dividing  the  alar  ligaments 
'vith  the  same  (jbject. 

In  the  higher  (iegreos  of  convergence  a  tenotomy  is  uot 
su'licient  to  correct  the  deformity,  and  even  in  the  lesser  degrees 
the  surgeon,  having  regard  to  the  disturbance  whic'h  necessarily 
follows  the  uncontrolled  tlivision  of  a  tendon,  may  prefer  to 
increase  the  ojiitort  unity  of  the  over-slretchc<l  muscle  by 
advancing  its  insertion,  instead  of  dividing  the  contracted  fibres. 
We  have  seen  that  in  concomitant  squint  there  is  no  loss  of 
power  in  the  musci.s,  but  only  a  faulty  direction  of  the  visual 
axi.s.  If  we  can  swing  the  globe  round  within  the  group  of 
muscles,  so  as  to  alter  its  direction  witbotit  altering  the 
relations  of  llie  muscles  one  to  anotiier,  we  shall  have  succeeded 
ill  removing  the  delormity  and  giving  a  cosmetic  cure. 

This  is  our  aim  in  the  various  operations  for  advancement — 
to  bring  forwanl  the  iiiserlion  of  one  muscle  and  to  ixitate  the 
'dobc  so  far  as  to  correct   the  deviation. 
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III  iiiiiiiT  (l.'viiilioii,  imd  I'spec-iiilly  in  (liviTfj.'iicf,  it  lias  Imtii 
Mi>:<:.-t<'«l  <l'i"  •'"  !i<lviiiict>menl  ..f  'I'.-ih.iiV  cai.-iilf  iilnii.' 
iniirlit  -iilK(v.  TIm'  id. a  IS  that  l.v  rx.-i^iii^,'  a  pi.-.v  of  tli.' 
.apsul.'  nv.T  tlu'  stn-ti'lual  iimsrle,  tliis  ni.i.v  In-  l.mii^'lit  I'nr- 
vxanl  and  tli.'  dirfctinii  ..f  tlti-  visual  axis  alt.Mvd.  witli.-ut  any 
int.rttMvncf  witli  llu'  actual  insiMtions.  Wfl)st.M-  I'ux  lias 
lail.lishcd  till'  results  of  a  srrifs  ol  casfs  in  wliicli  he  vm- 
[iloyed  this  mt'thod  with  sue, -ess. 

In  lar^rfi-  deviations  the  inusclfs  must  lie  attacked. 
Critciii'tt's  operation  was  first  devised  to  correct  the  evil 
followini,'  tenotomy  when  the  iimsclc  did  not  succeed  in  forin- 
iiij.'  a  new  attnchment,  but  the  method  was  soon  applied  to 
other  cases  of  marked  sijuint.  In  the  first  instance,  tlie 
divided  nuiscle  was  sought,  its  anterior  end  refreshed  and 
stitched  ajrain  to  the  f,'lol»e  at  the  selected  spot. 

In  the  later  cases,  the  muscle  had  to  be  separated  from  its 
(iriKinal  insertion  and  reapplied  to  the  f?lobc.  In  some  of 
ilii'sc  cases  it  was  found  desirable  to  sh  'ten  the  muscle  liy 
resection.  When  Prince's  forceps  an-  used  to  grasp  the 
muscle,  the  bruising  of  the  part  in  their  grasp  is  consideralile 
and  resection  is  jirobably  gem-rally  advisable. 

Division  of  the  tendon  only,  causes  little  disturbance  nf  I  lie 
fasciiti  connections  and  relations.  If  the  muscle  itself  is 
diviiled  there  is  some  fear  that  the  reattachment  will  fail, 
and  the  contraction  of  the  opjionent  leave  the  patient  in 
worse  coiHlition  tiian  before.  I'or  this  reason  the  suggestion 
was  made  to  fold  the  iendon  on  itself,  and  thus  shorten  it,  or 
pull  it  forward  so  tliat  it  may  contract  new  adhesions  in  front 
uf  the  original  insertion. 

The  disadvantage  of  folding  as  against  resection  is  that  the 
folded  tendon  form-  a  thick  pad,  which  remains  red  and 
mi-iirhtiv  for  some  time  after  the  operation;  eventually  the 
iliickening  and  redness  disappear,  but  the  delay  is  not  well 
liked  liy  the  patient  and  his  friends.  The  lessened  risk  to 
the  patient  has  weiglieil  ^vitii  those  surgeons  who  have 
adopted  .some  form  of  folding. 
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It  will  be  seen  that  there  are  tlii-ee  forms  of  "advance- 
incMit  "  operations  :  A  trueatlvanceincnt  of  the  whoU-  insertion 
to  some  point  nearer  the  cornea;  a  rejection  of  the  musch" 
with  reattachment  to  the  original  tendon  stump;  and  a 
folding  of  the  tendon  without  division.  There  is  no  practical 
difference  in  the  medianical  effect  of  all  these  forms  of 
))rocedure,  and  they  may  he  considered  as  one  operation. 

Tliere  is,  however,  one  real  difference  among  surgeons  : 
some  divide  the  opponent  always,  some  fre(pieiitly  do  not. 
If  the  opponiMit  is  divided,  the  am  .unt  of  advancement  is  the 
measure  of  the  alteration  in  position  of  the  eye.  If  the 
opponent  is  not  attacked,  the  advancement  is  partly  used  uj) 
in  stretching  the  opponent,  and  the  alteration  in  position  of 
the  eye  is  only  about  half  the  amount  of  advancement. 

Certainly,  if  any  large  deviation  is  to  be  corrected,  it  is  better 
to  advance  one  muscle  and  divide  the  opponent.  It  is  impossible 
to  shorten  a  tendon  to  any  large  extent— if  the  opponent  be 
left  untouched— without  increasing  the  pressure  on  the 
orbital  contents;  this  will  in  turn  tlm.w  strain  on  the  sutures 
holding  the  tendon  to  its  new  attachment,  and  they  will 
perhaps  cut  out  too  soon. 

Many  surgeons,  in  the  case  of  sniC.i  advancements,  do  not 
divide  the  opponent ;  but  even  in  these  cases  it  ajipears  to  u.s 
better   to  share  the  alteration  in  jwsition    between  the  two 

muscles.  r     ,      ^     j 

In  any  advancement  operation,  the  sutnnng  ot  the  tendon 
is  one  of  the  most  doubtful  points.  The  material  used  is 
usually  silk;  this  must  be  sufHcientiy  strong  to  bear  a 
considerable  strain,  so  that  the  tendon  may  be  drawn 
closely  to  the  new  place  of  attachment,  and  held  there 
firmly  witiu.ut  fear  of  the  suture  breaking.  Silk— even 
thinsilk-is  so  strong  that  a  break  is  rare;  it  is  nuch  more 
frequent  for  the  fine  silk  to  cut  through  the  tissues  in  which  it 
is  placed,  before  the  tendon  is  properly  attached.  The  silk, 
therefore,  should  not  be  too  fine,  and  this  meaus  that  the 
needles  must  be  large  enough  to  take  it. 
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,,.,„.  ,„,tl,o,ls  uf  atta.lu.M.nt  a.v  vari.M.s,  l.ut  tWy  nmy  W 
,ji^.i,l^,,  ,,,,.„ny  into  ,w..  .•lass...  In  ou.-  tin-  .nus.-l.  m 
t       l.y  a  sn.....  stit..h.  wind,  is  ,.a.-.a  tl.r.>n.h  tW  nms..U. 

i„  .  Ja  wav  as  to  .ain  u  Hnu  ..ol.l  ..M.,  >vlnK.  tl...  ..ndH  an. 
.,..»nnl  u.to"  tirn.  tissue  .n  front  of  th.  i,.s...tion  ;  w.  have 
,,l!..a  this  "  atta.hn,eut  by  a  loop."  Tlu-  o.Iut  .satlu.-hnu-nt 
bv  iiuiltil>K'  siituivs. 

..nplicitv.  Furtla.r,  since  the  t.ns.on  of  th..  .onl  is  th.  sanu- 
.hroughcmt.  all  parts  of  the  n.u-.-le  held  in  th.  ...o,.  anM-.U.- 
f.rwanl  .Miually.  K  th..  ends  are  inserted  int..  the  episclenil 
tissue  widelv  apart,  the  length  of  the  loop  alh.ws  the  nmscle 
to  adiust  itself  slightly  in  the  vertical  sense.  On  the  other 
Innd  the  inu-.de  is  apt  to  shrink  t..gether  into  a  narn.w 
band!  and  contraet  only  a  narrow  adhesi.u.  to  the  f,'lobe. 

In  the  face  of  these  points,  we  n.ay  ad..pt   son.e   nietho.l 
,u.h  as   Williams'   with  a.lvauta-."   when    no   very  ae.M.mt.. 
adjustment    is   requ.red-when,   that    is  to  say,  a   csmetie 
correetirn  (July  is  our  aim. 

If  we  are  trying  to  restore  binocnlar  an.l  stereosc.pic 
vision  it  is  better  to  choose  some  form  of  advancement  with 
.nultiple  sutures,  so  that  we  may  r..form  th..  attachment  as 
nearly  normally  as  possible,  and  a.l.just  accurately  each  part 

of  the  ins..:'tion.  . 

When  more  th  one  suture  is  used,  the  number  .s  usually 
tbree  The  central  suture  fixes  the  central  part  of  th..  t..ndon 
i„  the  horizontal  mendian  of  the  globe;  it  n.ust  ^"  l-^'^^-^ 
..„d  tied  first.  The  lateir :  utures,  passed  through  the  h.teral 
'parts  of  the  tendon,  are  made  to  .Hverge  so  as  to  spread  the 
„,.w  attachment  out  on  the  globe. 

Then,  are  two  possible  sites  of  reattachment  •.  ..ne  s.-hool 
s.eks  to  bring  the  cut  ten.lon  forward  and  fix  it  as  near  the 
;..„,„,,  as  possible;  the  other  slu.rtens  th.-  tend-^  a,^  hxes 
tl.e  cut  end  to  the  stun.p  of  the  old  insertion.  Llus  has  the 
advantage  of  allowing  the  surgeon  a.  gre,  .  th.ckness  of 
tissue  mto  which  to  pass  the  suture,  without  fear  of  perfor- 
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Htinjr    till"    sclt'iutic 


Til 


)f   ti-'Mii'    iuvulvt'd    in    tin 
lit  ;     llH'ort'tically    it 


res«'c-ticii   of    tin-   li'iidnii    is    imt    iiiiiM.rti 

nn^l.t    mukr    tiling's    mmv   i.Nvkwar.l    if    tlu-  tiMuUm   did  nut 

iiiiikf  nil  attacimii'iit  tn  tin-  L'l<>l>t'. 

On,,  difliculty  in  tli.'  n^.  nf  innltipl.-  <ntnivH  is  tn  ti.'  then. 
su  tl.i.t  tl.r  t.-nsion  on  all  is  .M,nul.  I'nl.'ss  tin-  c.-ntral  sutuiv 
is  ti.'d  l.."f...v  tin-  lal.ral,  it  is  very  likrly  that  tho  wl.-l.' 
t.ndnn  will  1m-  j.ullrd  Inxsanis  tlu-  ^nt.iiv  which  is  ti«d  first, 
and  thus  a  .onditimi  ..f  hyi)t'i|ili.nia  jimdnit'd. 

It  was  tn  ..vnid  this  di.n^MT  that  Valn.h-  snu^'-^tt'd  split- 
ting the  tendon  and  reattach  in  jr  each  half  M-paratil^  ui.'ve 
and  lu'low  the  coriu'a. 

Anothor  .lifli.Milty  is  that  tl...  sutures,  passed  hntween  the 
muscle  lil.res,  may  easily  tear  out  if  much  t.-nsi-.ti  is  put  on 
them,  and  the  tendon  may  slip  hack  i>.  whole  or  i)art  before 
the  new  adhesi.,,.^  have  (irmly  established  themselves.  It  is 
t„  avoid  any  te.  ion  on  the  sutures  that  Major  O'Connor 
d.-vised  his  method  of  suturinj?.  '!'..  minimise  the  chance  of 
slipping',  Worth  suKfjested  that  a  small  part  of  the  tendon 
should  he  held  by  a  half-knot. 

Since  it  is  difficult  or  impossible  to  jud<re  of  the  permanent 
from  the  iinnu'diate  result  of  any  advancement  operation, 
Prince  and  others  have  su<,-ested  that  the  sutures  should  not 
be  tied  firmly  at  first,  but  left  in  a  bow-knot;  they  then 
readjust  the  tension  on  the  muscle  at  some  later  time— within 
fortv-eiKht  hours,  it  does  not  seem  wise  to  tear  away  the 
newly  formed  atta.'hments  of  the  temh.n,  as  this  necessarily 
do.'s.'and  it  would  appear  to  dve  an  increased  risk  of  failure 
uf  union.  The  proce.liin-  has  been  recmmended  by  some 
careful  and  distin«,'ui<hed  surgeons,  but  is  not  likely  to  win 
fr,.nrral  acceptance. 

When  pnssin<r  the  sutures  throu<rh  the  substance  of  the 
xlerotic,  it  is  difficult  to  uiume  ai'curately  the  depth  to  which 
the  needle  ])enetrates.  Experiments  on  the  cadaver  have 
shown  that  p.  rf oration  is  probably  more  frecpient  than  is 
supposed  ;  but  evd  results  are  rarely  recorded.     Few  surgeons, 
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.iU..lv  t<.  fnllow  the  oxample  ..f  Dt-niR  (30),  who. 

;:::;:;;  r;;™^' a  ...H.. .......■,.,  ,.,»w,., .,. * 

,,„t«  111.  "'■"  ^         ,,„  i,„„„.,,„,.. ,.„,.,■■ 

^:;::';r ::!.':  -vm .-  '■> » ••- » - ^ 

•M"-''^"""  ''"       ,         ...   „   ^„  .,,  ,„  nr-v.-nt    tli.^  iv.Minvi. f 

7"';7™::"w>u:r  ;:i;v';, i ...".. , ..„.  .•„„ 

::„:,«,„ ,,....  i,„  .,..„..„■...■.- .> ■ 

wc  have  never  setni  imy  !mit. 

A I  »V  \N<  ■EMKNT   OpER  ATIOS3 
p.,,,,    1  _Aav.m,-euu.nt    of    r.psule    witL    «t,'-ot.-hin,    ..f 

a,„,^.._K.attach,nont    of    a    .Uvi.l-l    muscle    w.th    or 

withtut  resection.  ,       , 

(a)  Attachment    hy    muUiple    sutures      me  l>od     of 

Oritchott,   Worth.   VaUule.  Jonis    U,..lolt) 
(^)  Attach„.ent  by  a  loop  (method  of  W.lhau.s,  I'r.ncc, 
Lindo  Fer<?uaon>. 
O„our  3-Foldin,  of  the  musdo  without  divis.on  (musculo- 
capsuhu  advancen.ent)  (tuethud  of  Le  WeckerV 

anour  l.-ln  uuuor  devut,ons.  and  espec^Uy  *"/;-;-- 
so„u-  such  procedure  as  that  recmmendod  by  ^^eb.tu  tox 
may  be  tried. 

Webster  Fox's  Operation  0^) 
The  instruments  needed  are  specuhun,  s.paut  hn,.k.  sin-cial 

broad  fixation  forceps,  sciss,.rs,  an.l  needles. 
T„e   .V,..    S..je  of   the   op,,r.t..n    is   st.-etchin,  tl.  fascuU 
T!-P   oi^r'i'.u'    standin-i  on  the  same  sid.-  ot  iht 
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Tenon's  sj)aco,  bolow  the  margin  (if  the  (iiipDiiriit.  Under  tlii 
tendon  he  passes  a  8(jiiiut  hook  ami  rotiitos  thi'  •,'1()1»'  foiTibly, 
so  as  to  ovoicouie  tho  existing  deviation  ;  afterwards  lie  divide;- 
the  tendon  on  the  huok. 

The  Second  Stui/e  consists  in  pickiiij,'  u]i  witli  hroad-Miideii 
forceps  the  tissues  over  the  muscle,  at  a  jxiint  midway  between 
the  cornea  and  caruncle:  by  raising  the  forceps  two  or  three 
times  it  is  easy  to  separate  the  conjunctiva  and  subjacent  tissue 
from  the  muscle.  The  fokl  thus  picked  up  is  cut  off  by  a  sin.ude 
sweep  ()f  the  scissors,  leavinfr  an  ellijitical  wound,  at  the  bottom 
of  which  is  seen  the  muscle. 


Fio.  10. — Webster  box's  operaticni.     Final  stage. 

Lastly,  three  or  four  sutures  are  passed  throui;!)  conjunctiva 
and  capsule  on  each  side  of  the  incision  across  the  wound, 
which  is  closed  when  they  are  tied. 

In  most  cases,  however,  the  insertion  of  the  muscle  must  be 
advanced,  and  for  this  several  operations  have  beini  suggested. 
Group  2  (a). — Attachmeut  by  multiple  sutures. 
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Critchetfs  Operation  (K)) 
rritch.-lfs  o,K-va.....  for  uavunccuonl  l.us  unaov,..no  nuvny 

,,:,,'„,,,,,,,    is    still    porfonn..!   uhnust    us,ts   or.,uutor 

'''■rhc't.stnmuM.ts  roquired  are  ap-cul.nn,  iixuticn  fonrps, 
,,,.i,ht  8tn.l.is.uus  scissors.  Prinoes  for..ep«. s.pmU  ^-"^; ;-'^'' ^ 
■,„a  ^eedle-holde...     The  needlos  u.ul  ur.  best  No.  20,  silk  No.  0. 

The  operation  may  be  cusideroa  i..  four  sta-es:- 
■      f,:t   Sta,e.-Ji.pos,crr  of  fh    re..lon.-Th.  tendon  of    the 
,„„,ele  to  h.  advuneed  is  exposed  by  a  verlie.l  iuois.on  over  it. 
,„,a  5  nun.  from  the  cornea.     Under  it  is  passo.l  the  fen.ale 


J,,.  „  .-CH.ohetfs  o,.e,uliun-modifKatv.n.    The  -lotted  line,  show 
ilicisiulis  to  si'liavate  llic  tfiiUMli. 

Made  of  Prince's  forceps;  the  male  blade  remains  on  the  enter 
.,,f,.H.e  of  the  conjunctiva.  The  tendon,  capsule,  and  con- 
iun.tiva  are  all  grasped  firmly  by  closing  the  blades.  Ihis 
;,,,Uu,d  interferes  sununvhat  seriously  xvith  the  fascue ,  iMS 
l,..s  disturbin,'  tu  make  a  snudl  incision  at  the  border  of  the 
,uus..le  as  in  subconjunctival  tenotomy,  and  pass  the  inner 
,,!„1,.  of  the  forceps  throu-h  this,   under  the  tendon. 
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Th.  S,ro.U  star-  -nsists  in  soparatin,  the  muscle  from  the 
.lobe  The  temUm  is  .livi.le,!  on  the  ocnh.r  side  .,  the  forceps, 
il  two  .null  hon.ont.l  u.is.ns  .re  -nade  thn-.H^h  con.unctwa 
,„a  ..apsule  aim,  .he  up,«r  uud  lower  ed.es  of  the  muscle. 


F.O.  l..-Cnteho,tV,.era,ion.     m.'s'.r:  ,..ss.,e  of  contral  suture. 

J,,;,,  ,„.,.^TH  r,.s.ge  Of  >ke  S.tares.-T^.r.e  very  fine 
J1;L  armed   wUh  hue  sUk  are  pa.ed  through  conjunctiva, 


FlO.  i;  — Critclietfsop/iiti.m. 


Fourth  st"r--  an  sutnr.s  in  i»sitwn, 


anil  t.'ii'lou  ri-S'.'i'ti'il. 

™,m,lo  an,!  ......scle,  me  in  the  centre  an.l  "ne  at  eaeb  ....,1  ,.t 


Ol 
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^^'rtt::-n;:::;::::";:::::..a, ..u 

;:,:;:;L,. ,..■.■ n..w...t,.. ^ .-...,... ...a.  ..... 

,  '  ltne.aiethvougl>  the  conjunct  ua  ana  th.  n...sc.e 
'  ':::  1  ^..l  t..  ^tnt^e.  ana  t..en  pass  throa,.  t..e 
alio.it  -  "»"•  •        i.-  „      'ri...v    iMiter  it  aeain 

♦•  fl...  tf'naon  and  coi.iunctiva.      HifN    tniei  h 


F„:    „.-Crit,.l,«t'.oi.r.li--    ■V.i~l..."~».'i"'- 


.  ,     „  m.  tl.>.  ^u,l,..e.     l-ii».ll.v,  th'y  P»»''  "  ""'""'5'' 

'•,*'"'  ",      ,  ,     ,      <U.e,.  --face  ,..  *c.  »up.*iul.  ..  .I,a.  «. 

::::;;  ;L;i,.th.L.ev.ucau,,,.  ■.■„,.  ena.,..,,. 

vufialu.ii  xt  Uril.'licu'a  orii..i..al  .,|»t.uoii. 

Wortli's  Operation  (17) 

The  h.tv,nnents  n......a  ana  t...  .i.'^t  s,:..o.oU.u;oporatu,n 


.ro  „ra..U.ally  tl.o  .anie  as  in  ll.*>  l«n>nt  nn 


lliod. 


arc  \n- 


The  ditVerence  lies  in  H.e  luode  ol  s 


uUTm.u  I'oi-  l-.'^  v-;:it.Ui".>- 


1 


>iA:'^"^"  tai?i':'-\-, 
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HuMit.      lluvin-  ..N1-M..1   th..   t.n.l.,,,   :..Hl   .livid.-d   it.  Leld   in 
I'rince's  f..nq.h  as  just  described,  we  pass  to  tlie  Thu-d  Shvjc  of 

the  mellidd. 

H„Min-  Llio  toiulm  aw.iy  from  tho  ^'lobo,  the  3iirj,'eon  passes 
two  suturos  i.i  the  u.llowi.',/  way  :-A  small  curved  needle  is 
made  to  pierce   the  conjuiviiva   and  capsule  just  abuve  tiie 


upper 

am 

wav 


muscle,  whoso  two  ends  emerge  pretty  close  together  on 
conjunctiva.  Tliese  cnils  are  tietl  in  a  half-knot.  A  similar 
suture  is  passed  under  the  lower  edge  of  the  muscle  and  tied  in 
the  same  way ;  the  position  of  these  sutures  will  vary  with  the 
amount  of  sijuint,  as  described  above.  'I'lie  portion  of  tissue 
held  in  the  I'rince's  forceps  is  then  cut  away  with  scissors,  and 
the  needles,  slill  carrying  the  sutures,  are  passe.l  again  through 
the  muscle  and  forwards  under  the  conjunctiva  on  the  corneal 
side  of  the  wound,  jacking  uji  a  little  episcleral  tissue  before 
their  exit  close  to  the  vertical  diameter  of  the  cornea. 

Wiieu  the  ends  of  each  suture  are  tied,  the  part  of  the  muscle 
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lu'W  in  the  liiilV-kiK.t  is  dnifr^'.'.l  fonvard  tn  tli.'  niiir-rin  of  tlir 

rdiiu'ii  ami  lifM  tliero. 

Ttie  .lisa(lv;uitat,'cs  of  Critohott's  ujR'ratio;!  iire  that  tlie  hold 

,,r  tlio  sutures  on  the  nmscle  is  slight,  and  may  [.'ivo  way,  and 

that  sunie  conjunctiva  is  reinovetl  unm-ccusaiily  .  tliis  last  puint 

r,,uM    he    fasily  avoiilod,  hut   it    is  of  little  impoitanc".      Tho 

central  adjusting  suture  is  of  value,  and    it  is  a  drawhai  k  to 

Wortli's  operation  that  it  has  heen  :j:iven  up. 

The  better  hold  of  the  sutures  in  I  he  latter  is  a  real  uain. 

Landolt's  Operation 

Landolt  (18)  lays  great  stress  on  t-lie  importance  of  not  dis- 
turhiu",'  tiie  capsular  relations  of  the  muscle  in  the  early  staszes 
of  operation.     The  same  instruments,  with  i-xception  of  Prince's 

forceps. 

Fi''sf  Stwjf.—The  surgeon  lays  bare  the  muscle  by  a  I'-shaped 
incision  placed  horizontally  over  the  insertion,  and  dissects  up 
the  conjunctiva. 

Snvmf  Sfiige.—'He  then  picks  up  the  capsule  at  the  lower 
bonier  of  the  muscle  and  makes  a  small  horizontal  incision  ; 
through  this  he  inserts  the  squint  hook  under  the  tendon. 

Third  ."itai/c.—He  then  passes  two  sutures  through  the  muscle 
at  a  point  varying  with  the  degree  of  squint.  The  position  of 
the  two  sutures  ilivides  the  muscle  into  threti  e(|ual  parts  from 
above  downwards. 

Fourth  Stane.—He  then  divides  the  muscle,  and  if  the  squint 
ia  large,  detaches  the  tendinous  end  from  tlu;  sclerotic. 

Fift/i  ,sV((//»'.— Having  raised  the  muscle  by  the  sutures,  to 
¥t;e  that  ii  is  free  from  all  attachment  to  the  globe,  he  fixes  the 
sutures  to  the  episcleral  tissue  in  th«  usual  way. 


;   i. 


Jocqs'  Operation 

Joc(is  (19)  describes  an  operation  very  p:milar  to  Critchett's, 

and  calls  it  musculo-capsular  advancement,  thou^;.  this  term 

•a  usually  applied  only  to  those  methods  which  do  not  involve 

division  .. ."  the  nmscle. 

3 
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Valude's  Operation 

V;ilii(ii'  (L'(i)  jMiiiils  (Hit  tliat  lliero  is  out;  •^wnl  daiinor  in  tliii 
(•perutiods  (if  the  liisi class,  in  wliicli  tin;  ciiiif  sutures  divoix'e 
iMiiitlic  ui.|i.i  .111(1  li,\vcr  l".i(U'i'  of  ihu  tciMliin  to  tilt-  n]>]>vv 
and  l(j\\(r  ends  (if  the  vcitical  iiiciidiaii  of  tiit;  conioa.  'I'licre 
is  a  ii>l<  thai  one  or  (iiImt  may  cut  out.  Icivin'^  I  lie  imisclt'  \ 
atti(licd    liy   ii>    ii|i|it.r   or    lower  border  only,      liii   will  give 


Fifi.  Iti.— Vnludc's  operation.     The-  lial\  (>s  of  tlie  split  tendon 
iiMttaclicd  srtparately. 

rise  to  an  uhnonnal  rotation  or  cycloiilioria  of  the  ,f,'lobe.  He 
tlierefore,  for  the  iclief  of  this  (hn;.,'er,  rw'omiuends  the  following 
proetMlure : — 

Fust  Sldijr.-  The  tendon  is  o.\]i(>stHl,  and  two  sutures  are 
pas.sed,  one  thrnu-li  the  tendon  at  the  juiietion  of  tlit;  upper 
and  secontl  quarters,  ihe  other  at  t.ie  junction  of  the  lower 
and  third  quarters. 

Sin,, III  Stai/r. — Tlu;  tendon  is  now  divided  from  the  gltjlie,  and 
s])lit  horizontally  for  some  G  ov  8  millimetres. 

T/tir>/  S/<i</,:-  Kai  h  half  is  now  stitehed  to  the  sclerotic  near 
the  vertieal  diameter  of  the  cornea. 

(Jkoui'  2  (/'). — Attachment  by  a  loop. 

Williams'  Operation  (21) 

This  operation,  devised  by  iiiehard  Williams,  of  Liverpool, 
is  one  of  the  simplest  methods  of  advaneenicut. 

The  instruments   needed  are:  speculum,  .straight  sci.s.sors, 
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tixatioii   forceps,  s(]i 


P 


mil 


t    I k, 


UN(. 


If.)   I' 


iillv  ciirvti 


in'i'iilL'-lioMi'i- ;   for  lli(!  suluu',  >illc   No.   1.     Tin:  oiM'iation  iii;iy 
Ic  (•iiiisi(li;r''.l  ill  lliioo  sliiufs: — 

/•'(/■»/  St(i'i'\ — A''/i'si>r'  of  tilt'  Mii.<rli\ — Tlir  rfiiru'i'dii.  >tiiiiiliii'^ 
(111  till' ^ililJ  i.)i  the  iiiiiscli;  lo  lie  ;ulvaiui-il,  irnks   up  ;i   vfrliri! 


l'i<:.  17.-  William  .' operation.     First  ftfr/je. 

f(iM  of  coil junctivri  with  tho  tixation  forcoiis  over  this  muscle 
iiCiir  its  insertion,  :uul  makes  witli  tlie  scissors,  oiiposile  tlio 
liiiiliUe  of  the  niuscle.  ii  horizontal  incision  tiiroiij^h  this  fold; 
ilicii  lit,'  enlaru;os  (lie  wuiiinl  tnwanls  t]i(3  caalliiis  and  to  the 
ci|;4e  of  the  cornea,  la}in<f  bare  the  muscle  by  sliv^ht  dissections 
and  freeing,'  the  conjiuictiva  above  and  below  the  wound  oy 
1  autious  snii'S  of  the  scissors.  Jlo  tlien  ]iicks  up  the  muscle  on 
a  sipiint  hook  and  frees  it  I'mm  its  surroundings,  leaving;  the 
msm-lion  intact. 

If  there  is  ar  assistant  present,  it  is  advisable  to  hand  the 
iniiik  over  to  him  at  this  stage. 

Nc'C//'/  i</ii(je. — 7V.9SI////  //((■  Siitiur. — Now,  takinj,'  tiie  needle,  the 
-lugoon  intiddiiees  it  close  to  the  cornea-scleral  junction  alnu  st 
in  tlio  vertical  meridian,  and,  taking  hold  at  the  outset  of  the 
sujierficial  scleral  tibres,  passes  it  under  the  conjunctiva,  unlii 
il  (.■meiues  at  tiio  wound. 

He  then  picks  up  the  muscle,  and  pa.sses  the  suture  through 
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tl 


lis,  v.TticiiUv  Ir. 


■Ill  its  upper  to  its  lowtT  ItordiT,  vurviii''  tht 


position  with  the  .uiiounl  of  deviation,  clioosing  a  point  farthf-r 
back  as  thu  uiv^v  nf  the  strabismus  is  largfr  ;  and  then,  passing 
till-  n"0(lIo  undoi-  tlit^  oonjiUK  Mva  again  at  the  lower  edge  of  the 
wmind,  lit!  luakco  il  .Miierfre  at  a  point  opposite  the  point  of 


Fic,  18.  — Williaiiis'  operation.     Second  stage  :  suture  in  position. 

entrance,  j licking  up  the  more  solid  episcleral  tissues  just  before 
the  nutgoint'. 

This  suture  is  not  drawn  tight ;  loops  of  some  size  are  left 
at  each  side  of  the  muscle  so  that  the  division  may  be  made 
wiMiuut  risk  to  thi;  suture. 

If  Ihe  course  of  the  silk  lie  considered,  the  student  will  see  that 
It  is  entirely  subconjunctival  from  entrance  to  e.\it,  and  that  it  is 
fixed  at  each  end  of  its  course  by  the  more  solid  episcleral  tissue. 

Third  .Strfgr.—JJlflsion  of  the  Muscle  and  lieattuchment.— The 
muscle  is  now  divided  close  to  the  suture,  and  the  opponent 
tenotoinised  if  this  is  thought  necessary. 

Tlien  the  ends  of  the  suture  are  tied  together  ,  v.  The 
tension  on  the  silk  drags  the  cut  muscle  forwards  under  the 
conjunctiva  to  the  margin  of  the  cornea. 

Incidentally,  the  lymg  brings  up  two  folds  of  the  mucous 
membrane,  which  lie  more  or  less  over  the  limbus,  but  those  are 
not  permanent,  and  disappear  as  soon  as  the  suture  is  removed. 
It  is  rarely  necessary  to  stitch  up  the  conjunctival  wound. 


i 


Ol'lll; ATloN'S  OX   .\:!S«|,KS 


Ai'jvll  |{>>l)iTl-iiii  (JJ.  tl.'^criln'tl  ;i  -imiliii-  dpcriit i'tii. 
In    lliis    lie    carrii'-    tlic   --iitiirc-    "in    and    Dut,    <<\i'V    ami 
iintliT  tlio  coiijunctivii,"   bcynnii   llic  niiiio-Uc   iH.idci-  i>t'    lln- 

l,iii(li>  Kt'rpusnn  ('Jo)  rfcunmicnds  a  very  similar  sliicli. 
wliicli  i-  suHicicntly  cxiiliiini'il  liy  tiic  clia<,'rain.  IJcaMl'- 
uutlioil  is  iinictii  allv  identii-iil. 

Soein;,' tlial  it  is  (liHiiMilt  tn  jnd'^e  lln'  ill',  .i  uf  ih,'  ni.ci  atinn 
fur  ailvanci'nifiit.  if  it  liavc  \<rru  jinlianiiMl  uniliT  I'liluroi'.irni, 
ii\-  any  ntlicr  i^jCMiTal  ana\stli('tir,  it  lias  hirn  snirn'stcil  thai  liir 
tiiial  iuljnstnicnt  nii<ilit  It  loft  fur  sonic  liours  tiniil  I  In'  paliiMil 
has  recovtMvd  from  tin-  anu'stliosia.  With  this  aim,  rrinco  (L'4) 
ilfscrihed  his  method. 


,i  tt^l] 


Prince's  Operation 

I)isfrin)iinf:i.—^\>v,i\ihnn,  fixation  fori'oyis,  scissors,  squint 
iiook,  I'rince'.s  forceps,  noodles  and  iicedlo-hulder. 

First  Stai/i: — 'I'lie  sni;4coii  performs  u  preliminary  tenotomy 
of  tho  opjionont,  in  the  usual  way. 

Sfcond  S/fii/r.- — Then  takiiif;  a  needle  with  a  suture  lie  parses 
it  through  the  conjunctiva  at  a  jM)int  1  mm.  from  the  cornea 
and  aliout  4  mm.  liclow  the  transverse  diamet(>r,  and  makes  it 
travel  upwards  heiicath  the  conjunctiva,  takin;.,'  hoM  on  the 
dtH'per  tissues,  until  it-  rea(iH\s  a  point  ahout  4  mm.  ahove  the 
transvorse  diameter,  where  it  (Mneru'es.  This  suture,  ainliored 
to  the  firm  dee]>  tissues,  serves  as  the  pulley  hy  means  of  which 
the  muscle  is  drawn  forward  to  tho  retjuired  extent. 

Third  S/di/r. — The  surgeon  then  makes  a  small  opmin,;  in 
the  conjunctiva  and  Tenon's  cajisule,  just  hclow  the  lower  edie 
of  lhi>  miiscde  to  ho  iulvanced,  and  jiasses  in  throu-^h  this 
ajtcrture  the  squint  hook,  under  the  tenilon,  which  he  lifts 
away  from  tlie  ^lohe.  (Prince,  in  his  orii^inal  desciiplion, 
ni.ikes  no  use  of  tho  sc^uint  liook,  luit  inserts  one  hlaile  of  his 
special  forceps  at  once;  these  are  now  often  made  with   leeth 
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on  .mpI,  I,!,„|,.:  if  ,|„.  snr^^oun  try  to  intnMlnr,.  a  tnutl,o,l  I,la,]e 
willM.ii!  t!,(.  prfliiniiiary  iiis..rli..ii  of  |||.<  s.,ninl  l.n,,k-.  Ii,.-  will 
'■'"'  ""•  t''''tli  cat.liiii.:  in  I  lie  tissues.)  Then  li<<  passi's 
alunjrsi.l,.  of  til,.  |„„.k  U.K.  Mai,,  nf  tj,,.  l',inr,.s  f,.,rops,  tho 
"tlicr  Made  irniainin-  .p|i  tl„.  rmiJniK'liva :  \vli,.|i  tl„>y  are 
rl..s,-,l,  tliry  uTi^p  I.,.tw..,.i,  il„'in  il„;  (■..i.iuiHlivu,  'IVn.M.'s 
(•a]isiili.  ainl   till'  tniiliiii. 

Fourth  Sl,',j.:—'\-U,.  m.i  vun    s,.].aral,vs  ih,.  t,,|i,l,,i,  fr,,n,  the 


I'm;.  10.-   IVi,,,.  V  .,„  ,-,ui„„.     nir.l  .U.ge:  th.  jmlLy  snt„r,  is  i„  j.oMti,,,,, 
and  til..  fii](,|.>  gnisj.  tlio  l(.iici..ji, 

,ulnI>o  with  .sris8..rs  ana  ,iiss..cls  it  freely  Lack,  ao  that  hv  is  al>k. 
lo  Hpe  Ih,.  ,l,.f.],  smiac,.  .,f  the  lunscle. 

Fifth  ,sY,/,/,._\,nv  ]„,  ,..i]^,.g  ,,  ,s,|t,„.p  .,,.„„,,,  .,,  ^,^,,,1  ^,||^,  ^^.jji^ 
.1  no<..,lk.,  an.l  p,ss,.s  l,„th  .k^oiHo.s  tliiuu,.|,  il„.  n,,,,  i„.],i  j,,  ,,„. 
fnr..i.i.s  fr„ni  th.'  .i,.,.p  surfarc  (,.  th,^  coMJunctival.  at  a  pnsiti, 
varyin.u  witli  ih,,  ,!,.si,v,l  r,.sult;  llms  1„.  has  a  loop  of  .s„ti.n  . 
II"'  <I'''T  .sulfa,  ■  of  th,'  nnis,.l,.  whicli  is  ii,,t  likely  to  -ive  way. 

Hi^  lh,.„  ,„t.  away  the  jiart  of  the  ten.loii  heh'l  in  the  forceps 
ill  .1  tiistancc  ,if  ahoiit  2  mm.  from  the  .sutiiio. 

,'^i.rth  .s/../,/..._!,nyui.;r  ,,i,e  uii(l  of  tlit-  .-,voh(i  Mi(iiic  across  the 
eunifu,  he  ties  the  pulley  suture  over  it  tightly.     Wlion  the  two 
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(Mills  of  tlii>  s(-.>niicl  sutiirn  an'  tipd.tliv-  toiision  on  tlir  l.H.iMlra'.V:* 
tlio  111 iiscin  forward  to  tin'  coriitnil  inaruiii-  It  i>  w.'U,  Prince 
saya,  to  tie  tlie  sccoml  siitiiro  in  a  1m. w,  so  Mint  ii  scroiul  u'ljuat- 


Fic.  20.-  rnn.'.-'s  „,,f.|.ili..n.      Enl  •■(  >"'!,  st.,n.- :  !".tli  Mitiin..  \n-,n\r,\. 

mont  may  1.o  hm'Ic  at  a  lator  date  if  ii  is  tlinii'JiL  tluit  the  liisL 
is  not  satisfactiiiv. 

Tlic  operation  niay  1^^  vaii-l  in  tlu«  f.-llnuin-  way.  sn-u'csted, 
as  I'rince  reconls,  "  by  llu-  siirj^'eons  of  St  <'>eorni''s  Ifospilal  ": — 


FlO.  21 .— rriiir.''s  .it.n;.ti"ii.      .1/<W.//.  ,;/■  si..lh  .<'";/..■  ;  tli«^  I'Ul!'  V  I i«'<i 
over  tlio  M'CDiiil  hUtuiv. 

The  first  sta^ie  is  pcrfornicl  as  above.  Tbe  second  sta^e  i^^ 
nmilted,  and  t!iO  surgeon  passes  on  to  the  third  stage,  which, 
together  with  the  fourth,  is  unaltered. 


iMI 


4U    A  TEXT-HUOK  OF  Ul•HTHAI.^f  IC  Dl'KKA  TIONS 

Fifth  ,sv»^,.__Thc  iieclloa  of  the  .Innl.ly  aniu'd  mUnc  arc 
J'nis.sod  thruu^jh  ilio  Map  from  d.'.-p  i<>  f|,o  sii)KTficial  siirfa. c.  and 
then  one  is  nuido  to  travel  in  (ho  same  course  as  that  of  the 
iMilloy  suture,  whicli  wn8  omitted.  The  ends  are  then  tied.  In 
this  niodifi&'ition  the  tis.sues  LTasped  hy  the  pulley  Huturo  act  as 
the  jtuUey.  They  are  more  liable  to  cut  tlinnijrh  and  give  way 
than  in  the  original  operation  ;  and  the  modilication  did  not 
receive  any  veiy  ;:reat  ciiriUMa-eiucnt  from  extended  trial. 

O'Connor  (HI  i  points  out  that  the  chief  reason  for  failure  ..f 
advancement  ojjemtious  is  that  the  stitches  are  always  under 
tensi,,ii   from   tlie  niu^Ie  whicli  they  are  holdiufr,  and  that, 
therefore,  tluy  cut  nui    liefore  healinj,'  is  couijdete.      He  has, 
therefore,  sou^'lit   tnr  a  luetiiod  of  shorteuiufr  which  will  do 
away  with  the  tension  on  tlu"  stitch.      His  operation  is  most 
iii-renious,  both  from  tliis  point  .,f  view  and  from  the  fact  that 
It  allows  a  simple  method  of  arriving  at  a  definite  amount  of 
shortening.      It  is  as   fr.lh.ws  :   He  lays  hare  the  wlnde  of  the 
tendon  to  be  shortened  ;  then  he  separates,  "  by  blunt  -cpar. 
aticm,"  by  means  of  an  iris  repositor  or  a  small  s(piint  hook,  a 
strip  from  each  edge  of  the  tendon,  about  I  mm.  wide  and  the 
whole  length  of  the  tendon.      He  then  divides  the  central  part 
near  its   insertion,  and   turns   it   back   out   of  the  way.     He 
passes  a   doul)ly  armed  stitcdi   through  the    insertion  of   the 
tendon;  the  two  ends  of  this  stitch  are  laid  out  of  the  way 
acro.sa  the  cornea. 

He  now  ])r(icee(ls  to  the  temporary  shortening  of  the  lateral 
strips,  which  are  to  take  the  strain  off  tlie  attaching  central 
stitch  during  the  healing.  Taking  a  thread  nl  catgut  which 
Jias  been  made  pliable  by  soaking  in  water— choosing  Mie 
thickness  of  the  catgut  according  to  the  amount  of  ^idvance- 
inent  desired— he  lays  a  loop  under  the  strip,  iie  tlu-n 
l)asses  the  emls  round  the  strip  and  through  tli"  loop,  taking 
care  that  the  ends  do  not  cross.  |{y  pulling  mu  <'u.  eatirut 
this  is  straightened,  ami  the  strip  becomes  t  lirowu  into  two 
loops  round  the  catgut ;  these  loojis  are  pressed  !...'..!!!t.r  with 
forcepsj  and  the  catgut  tied,  not  firndy  en  uigh  to  constrict  the 
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I.M.dnn,  but  s..  Hrinlv  n^  to  h..ia  ll.r  i.muI  m  in  the  Lops. 
When  one  strip  in  tifcl,  the  s.'c.iul  is  .l.'iiU  witli  in  tin-  nam.' 
wav.  It  cftn  »»■  seen  that  the  amount  of  shorl.niiij,'  of  tlu- 
strips  i«  eipml  to  twice  the  lircumfereniv  -t  the  .atj.'iit. 
Thus,  hy  seleetinK  a  ••atj?ut  of  appropriate  thi.kness,  the 
>urj.n'<.n'is  able  to  shorten  the  tend-i.  •  any  re(|nire.l  .-xtenl. 
He  then  fixis  the  ei'iitnil  part  by  passing  the  two  needles  <;' 


l-'i(,    •'•'  -  ()  c.iiiK.i's  ..i.ii.itiHii      A --Imik*  iii''i"'i'>ii  nf  trndoni 
"'  |{  ami  t'  tiK'tli'"!  i.fnliiiitriiiiifi  th.-  htcial  slii*. 

the  armed  stitch  throufrli  it  as  far  back  as  posMl.le  without 

puttinfT  tension    on   the    stitch.      By    the   time   the  .ai^'ut   is 

absorbed,  the  two  parts  of  the  tendon  are  united. 

Group  3.— Foldin;^  of  the  imiscle  without  division. 

Musculo-miwilar  ,idra,irr»ir,it.—\n  the  operation  '.'Pnorally 
known  under  this  name,  the  innsde  is  n(.t  divided,  hut  drau'L-ed 
forward  and  folded  on  itself  under  the  eonjuiKtiva.  It  i.s 
supposed  that  in  this  way  the  .itlachim'nts  of  the  muscle  to  its 
.she.ith  and  the  other  fa-seial  stmctures  mo  pn    im  v.  d  intact. 


J2    A  TKXT-BOOK  OF  OPHTIIALMTC  OPP:i?ATTOXS 

This  is  not  (juite  the  case,  since  tlie  sml'ate  and  Ixjiders  of 
tiic  muscle  aro  always  oxposo.l  to  Sdinc  cxlont.  The  method  of 
I>e  Weckcr  (25)  may  I)c  regaiJod  as  typical. 

De  Wecker's  Opeidtion 

I)i.ifnr)itrt)f.'^.—S]>i;u]uw,  fixation  forceps,  sciss-ors,  squint  hook, 
two  stout  silk  sutures,  needles  and  ncedlo-holdiT. 

Firs/  S(iu/r.~Tho  surgeon  makes  an  incision,  over  the  insertion 
of  the  muscle  to  be  advanced,  with  the  scissors,  and  excises  an 
elliptical  piece  of  ■onjunctiva  about  one-third  of  an  inch  hij^di 
and  about  one-tifth  of  an  inch  wide,  expusiui,'  the  muscle  in  its 
sheath. 


.   !• 


Fir,.  2' — TV  Wi'iki  r'-  o|.i  raiion.     Tin'  ].i>-au'  "I  iIm'  i.nvi  i  ^uihk  i.s 

('nl|l|il('lr.    till'   Uppl'l    ll,i>   [111  lOCil    tllC    lllllM'!''  (Illlv. 

Sciiiid  S/iij'\—Ue  jiicks  u]i  tlie  niu.-<  le  ou  tlie  S(iuint  hook 
and  lifts  it  away  from  the  l;1o1/c. 

Tliiril  Staije. — Then  takin^,'  one  of  the  sutures  in  a  curv(>.l 
needle,  he  i)ierces  the  con JMiirtiva  closer  to  the  outer  lip  (rf  the 
cnnjunctival  \V(nind,  and  makes  the  needlt^  iravcd  liirouLrli  the 
muscle  and  sheath  from  before  liurkwards  into  tiie  space  made 
by  holding  the  muacle  away  irom  the  eye.      Here  it  pas.ses  bo- 
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nfailitlicliMok.aiul  tlu'ii  ii^'iiiii  t  ni  verses  t  lie  inuMlf  t..  iiiuTpe 
in  tlie  conjunctival  wound.  Now  the  surfjft'on  with  a  fresh  ii.iltl 
of  the  neetUo  piissos  it  under  the  inner  lip  of  tlie  .■(.njunctivril 
wound  throu<?h  the  tendon  close  to  its  insertion  and  ..nwiird 
throu<;h  the  episcleral  tissue,  and  finally  hrinirs  it  o\it  rlose  to 
the  sclero-eorneal  junction,  almost  in  the  vertical  nieri«li;in  ;  he 
thus  ol.tains  a  firm  am  hora;je  for  the  suture.  The  second  he 
passes  in  the  same  way. 

When  they  are  tied  the  muscle  is  foM.;d  on  itself  and  practi- 
cally shorteneil. 

Foxn-th  .S'/rr//*-.— Before  tyinj;  the  sutures,  the  oi)ponent  must 

be  tenotoinised,  if  this  is  thought  rciiuisite. 

This  operation  is  now  very  commonly  used  instead  of  the 
usual  advancement.  If  in  Williams'  operation  (dcscril>ed  ahovo 
tlie  tendon  is  not  divided,  the  muscle  can  he  advanced  in  its 
sheath,  and  the  nnisculo-capsular  advancement  made.  Koster 
has  recommended  a  ]irocedure  which  is.  in  all  essentials,  this 
■'  modilied  Williams'  "  oiM-ration. 

It  is  clear  that  the  operation  of  .locn^  '^  "'"  '"  ^'"'  '"'•''"^'■y 
sensi>  a  musculocapsular  advancement  :  if  it  deserves  ihi^ 
name,  this  must  als..  be  eiveii  to  (Jiitchett's  method,  as  here 
descriheil. 

Bishop  llarman  (:'»•_>>  has  invented  some  mn.t  in.,'eni..us 
instruments  for  the  re-ularisatiou  of  this  nperatiou.  The 
chief ,  the  "  reehntr  forceps,"  is  a  double  ho.. k,  the  tw.-  i.i>rts 
of  whi.di  slide  .m  each  other,  and  can  be  fixed  by  a  screw  at 
any  distance,  accordinj,' to  the  amount  nf  advan.ein.Mil  wished. 
•I'he  hord.Ms  oi.ly  nf  the  tiiidon  are  exiM.sed.and  tlie  book- 
passed,  one  under  th.'  tendon  and  one  over  it ,  and  the  t  uo  i,re 
secured.  Tlieu,  by  turning'  the  wliolr  buvep-  over,  so  that 
the  b..dy  lie^on  the  no.se  instead  of  on  the  malar  bone,  tli.' 
tendon  is  foKW  on  it.-elf.  The  other  instrument  i^  a  squint 
ho.d<  with  a  nispin-  e.l-e,  hy  the  u.se  of  whi.d.  Hannan  hope, 
to  pet    e.xudation  from   the  surface  of  the  tendon  and  rapid 

union. 

The  steps  of  his  method  are  as  follows: 
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pa^i'-jd    close    to    tin? 


First    Si  mil. — An    anclior   stitch    is 
limbus,  taking  bold  of  the  sclera. 

Ser.md  Staf^e.— Two  small  incisions  are  made  at  tlie  iipiicr 
and  lower  borders  of  the  tendon  to  be  reefed  :  these  pass 
through  the  conjunctiva  and  capsule  of  Tenon  down  to  the 
sclerotic. 

Third  Stafir. — The  rasp  is  a})plied  to  the  surfaces  of  the 
tendon,  which  then  show  red  under  the  conjunctiva. 

Fourth  Stag,'.— The  reefing  forceps  are  ajiplied,  the  shoi't 
blade  under  tendon  and  the  long  o-  r  it  beneath  the  con- 
junctiva, and  the  blades  arc  locked  in  the  selected  position. 
Then,  by  turning  the  forceps  across  the  face,  tin-  r.>ef  is 
formed. 

Fifth  Stage. — A  stitch  is  passed  twice  througli  the  base  of 
the  reef  from  each  conjunctival  opening.  If  the  result  is  not 
sufficient,  the  needle,  after  passing  through  tlie  reef,  is 
carried  forward  to  the  limbus,  where  it  takes  hold  of  the 
sclerotic  near  the  anchor  stitch,  before  the  suture  is  tied  over 
the  conjunctiva. 


Trousseau  (26)  has  recently  suggested  that  it  may  be,  in  some 
cases,  unnecessnry  to  divide  either  the  conjunctiva  or  the 
capsule  to  obtain  an  advancement  of  these  structures,  Init  that 
by  means  of  what  lie  calls  a  "cajisular  ligature"  the  desired 
effect  may  be  easily  olitairied. 

The  operation  is  i)erfnrmed  as  follows: 


Trousseaus  Operation 

Instrmnetits. — Speculum,  fixation  forceps,  scissors,  needle 
and  needle-holder. 
First  St'ir/c.—Thv  siiigeon  picks  up  the  t.'mlon  .if  I  be  miisch^ 
to  lie  advanced  in  the  forceps,  graspiii<,'  it  tliiou-^b  the  con- 
junctiva, and  lifts  it  away  from  the  globe.  Then  taking  a 
needle  carrying  a  ligature,  he  passes  it  through  the  conjunctiva 
near  the  sclero-cunieal  junction,  through  the  episcleral  tissue. 
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and  th.Mi  tlmnijjh  the  tendon  :  after  running  a  certain  distance 

uiul.T   the  muscle,  it   i.erfunites   il  and  coiiics   t..  llie   surface 
;i-ain,  tlnnui^h  tlie  ednjunctiva,  near  the  external  lanlhiis. 

,s', ,„,/,/  >7.'7<.— A  lennti.niy  of  the  contracted  niiisvle  is  i)cr- 
I'urnied,  and  the  .Irej)  slitdi  is  tied. 

A  vei  V  similar  wuture  has  heen  used  hy  almost  all  sun^eons 
from  the  earliest  days  of  the  treatment  uf  s.,uint.  hut  the 
luethod  has  not,  perhaps,  been  so  carefully  studied  as  it  has 
hcen  hy  Trousseau. 

I'.y  one  of  these  methods  the  8ur<;eon  will  treat  eases  of 
conver-ent  stiahismu.s.  in  face  of  divergence,  it  is  larely  of 
much  u.se  to  perform  a,  tenotomy  ;  division  of  the  .•xtcnal 
rectus  seldom  corr.M  ts  more  than  5°  or  7"  of  deviation,  and 
an    advancement   uf    some    form   will  in  most  casi^s  he  found 

reciuisite. 

Since  in  diver;:enee  it  is  more  common  to  find  good  -ision  m 
the  deviating  eye,  the  correction  of  the  deviation  must  be  us 
accurate  as  pos-    •  i. 


Hetkrophoria 

When  there  is  no  permanent  deviation  of  the  eyes,  hut  only 
a  latent  disiilacenieiit  (heterophoria)  of  small  ile;_'ree,  such 
operations  as  we  havt>  lieen  describing  are  altogether  too  drastn- 
for  the  correction  of  the  defect.  In  such  case  tin;  ophthalmic 
surgeon  will  usually  make  trial  of  i^ismatie  glasses,  which 
relieve  the  muscular  strain.  If,  after  fair  trial,  these  prove 
iuetlicient,  or  if,  from  any  cause,  their  use  is  impossible,  he  must 
try  to  imj.rovc;  tiie  position  of  the  muscles;  to  this  end  partial 
tenotomy  has  Imvu  reconunended  hy  many  surgeons.  Piisuis 
cannot  often  he  worn  to  correct  more  than  7  or  8"  deviation  : 
this  will  luean  a  prism  of  about  7  or  S  di-viating  angle  in  each 
eye,  and  tin;  glas.s  will  he  very  lieavy. 

When  the  latent  deviation  is  convergent  and  more  than  8", 
it  will  he  p.rnliahlv  necessary  to  divide  the  internal  rectus  of 
one  eye;  the  simjde  tenotomy  may  be  performed  as  descrilwd 
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alM)Vi',  curt'  l)('in.«r  tiikcii   to  spuiv  tlic  fasciul  (•(ninfctioiis  as 
laiicli  as  jio.ssililf. 

If  Uio  ilovialicii  is  yvX  sniiiUer,  ami  oJasses  cumiot  be  worn, 
u  partial  It'iKitniny  may  be  tried. 


Partial  Tenotomy  (Stevens'  methou) 

Jiistri'meiits-  S]icvu]\mi,  fixation  forceps,  small  Htrai<:lit 
strabisiiius  scissors. 

Fl,-<f  >!ti'i/c.  -ilic  siii-coii  j.icks  up  a  small  fold  of  cmh  junctiva 
over  tbe  middle  of  Ibc  tciidnn  and  divides  it,  niakim;  a  small 
vertical  incision  aboui  -I  mm.  lon^ :  if  llie  i  ajisnic  d'  Tomm  bus 
not  been  diviilcd  wilb  tin;  coniiniclivj,  i.,  dixidcs  ibis  by  u 
.second  incision,  layini:  bare  llu;  tendon. 

.S(ro«(/  ,sV////r.— ile  j.icks  up  witb  tine  forceps  the  tendon 
about  its  middle,  and  with  the  scissors  makes  a  button-hole  in 
it,  just  larj^e  enoMyli  to  admit  one  of  the  blades. 

T/iinl  Sl,>:/,'.—Vrom  this  button-hole  he  cautiously  divides 
the  tendon  upwards  and  downwards  to  the  required  extent 
takin-  care  u,  \v(.rk  under  the  conjunctiva  without  eiilarL'iuH 
the  woun<l  in  it. 

Stevens  (27),  for  those  cases  of  heteroj.horia  which  cannot  be 
sutticiently  corrected  by  a  tcnoiumy.  has  su;j,t;csted  a  method  of 
advaiu'cnicnt  nioic  accurate,  as  he  claims,  in  adjustment  than 
others.     It  is  a  niodiliiation  of  C'ritchetl's  operation. 

Stevens'  Operation 

Instrii7)ienfs—Tv,-o  pairs  of  lockini,'  fixation  forceps,  scissors, 
sjieculum,  needles  and  needle-holder. 

Firaf  Sfa-/e.-  The  surgeon  lays  bare  the  insertion  of  the 
muscle  to  be  ac'vaneed,  and  marks  the  centre  of  the  inserti(;n 
by  a  pair  of  fixati  n  fore  ps  ;  then  he  draws  the  tendon  out  of 
the  wound  until  he  can  fix  the  second  pair  of  forci'iis  on  the 
centre  of  the  tendon,  at  a  point  sudi  that  the  distance  between 
the  forceps  is  eciual  to  the  amount  of  advanctjment  determined. 


oi'KiiATioxs  ON  M rsn, KS 


47 


Sernnd  »<?/r/;/c.  -11.'  tl.fu  tfiint..ii.is..s  th.'  mns.-l.«,  startin.tr 
from  tlu>  |.c.iiit  of  adhesion  of  t1u>  liist  pair  of  forc-eps  aiul 
cutting'  ui)war(ls  and  downwards.  'I'liis  incision  is  rt-pn- 
sented  in  tlu>  diagram  l.y  tin-  line  h  a  r  ;  from  tlie  ..xtrt-mities 
of  the  incision  lie  ents  to  the  pnint  of  adliesion  of  tlie  second 
forceps,  ./  in  tlie  dia-Mani,  mid  excises  a  Irianguhir  section  of 
tendon,  the  distance  a  d  being  the  amount  of  advancement 
re(|uired. 


Fio.  24.— Stevens'  oi>eration.    The  dotted  triangle  »i«I  sluiws  the  part 
of  teniiuii  ri'iuo%id. 

Third  ,V(i(/c.— The  edges  ul  ih.;  cul  tendon  are  then  brought 
together  and  secured  by  sutures. 

It  is  clear  that  only  the  central  part  of  the  tendon  is  advance.l 
to  the  extent  required,  the  edges  being  allowed  to  retain  then- 
old  relations.     It  is  not  unlikely  that  the  ccnti- '  stitch  will 

give  a  little. 

In  the  case  of  latent  divergence  (exophoria),a  simple  tenotomy 
is  not  likely  to  give  an  etVcct  of  more  than  ;'  or  6  ;  if  the 
defect  is  greater  tlian  this,  some  form  of  advancement  must 
be  undertaken.  Wlien  the  deviation  is  vertical  (hyi)eriihoria), 
division  of  the  tendou  lias  even  less  jiowcr  of  correction  ;  a 
tenotomy  of  tli<>  supt-rior  rectus  allows  a  downward  rotation  of 
2  or  H  g.Mievnllv.  .■ind  a  division  of  the  ojiposite  inferior  rectus 
has   a  little  more  etlect  in  adjustment.     Should  there  be  any 
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great  veititul  ilisplafeiiifiit,  advanoeiiieiit  is  the  only  means  of 
correftion.  In  tlie  smaller  forms  prisms  are  usually  better 
able  to  give  relief,  and  are  more  accurately  adaptable. 

Landolt  (-I'.i),  for  vertical  deviations,  advises  tenotomy  of 
tlie  superior  rectus  ;  this  will  give  an  effect  of  about  5°,  and 
will  not  change  the  normal  movement  downwards,  if, on  the 
other  hand,  we  divide  the  inferior  rectus,  the  normal  down- 
ward movement  will  be  impaired,  and  the  patient  may  suffer 
from  diplopia  on  looking  down.  This  is  a  much  more 
troublesome  condition  than  diplopia  in  the  upper  half  of  the 
field,  for  the  eyes  are  much  mort'  frequently  rotatovl  down- 
wards than  upwards. 

In  those  cases  where  advancement  of  a  vertical  rectus  is 
required,  Landolt  holds  that  the  defect  should  be  largely 
over-corrected  at  the  t.me  of  operation. 

Cyclophoria 
This  condition  rarely  requires  operation;  when  it  cannot 
be  relieved  in  any  other  way,  it  is  justifiable  to  treat  the 
obli([ue  muscle  at  fault  by  advancement.  If,  for  example, 
the  superior  oblique  be  found  insuflicient,  the  tendon  may  be 
sought  at  its  insertion  into  the  globe,  just  on  the  outer  side 
of  the  superior  rectus,  rather  behind  tii."  ecpiator,  and 
shortened  as  much  as  is  judged  necessar\ . 


Paralytic  Squint 

The  deviation  followint;  paralysis  of  a  muscle  may  be 
temporary  or  i»ermununt :  no  operation  would  in  any  case  be 
undertaken  for  temporary  paralysis.  If  one  lateral  rectus  l>e 
paralysed,  it  may  recover  power,  and  yet  the  eye  may  have  a 
permanent  deviation  fmm  contraction  of  the  opjionent.  Under 
these  circumstances  the  sur>,'eon  will  deal  with  the  case  as  if  it 
were  a  couiunulaal  deviation. 

If  there  remain  permanent  paresis  and  diplopia  except  in  a 
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certain  position  of  the  head  anil  eyes,  it  may  be  desirable  to  put 

tlio  eye  into  ii  iimre  cnnvciiiiMit  silnalion,  and  tints  r.  lirvc  llie 
unconifnrtalile  strain  wliicli  tli<' attitude  entiiils.  it  will  usiiiilly 
lie  found  that  an  ailvancenienl  is  prefeiaMc  t<i  a  tfiintoiny  of 
the  opiM'ncnt.  tlioii-li  it  may  l>f  neccssaiy  ti.cumMiif  tlic  two. 

If  there  he  permiimnt  paralysis  of  one  mnsrl.',  the  suiiioon 
cannot  liope  to  rid  the  jiiUient  entirely  of  his  diplopia;  if  any 
operation  li(>  undertaken,  it  will  he  almost  enlin-ly  for  ('osmetic 
reasons,  and  the  patient  should  he  warned  that  the  resnltin;^ 
improvement  in  apjiearance  is  likely  to  he  only  te!ii])orary.  In 
such  a  ease,  i.;,'ain,  the  surgeon  will  make  a  laru'c  advancement 
of  the  paralysed  muscle  comhimd  with  a  free  tenotomy  of  the 
oiiponent.  Under  certain  circumstances  it  mij^ht  he  jiormissiiile, 
if  tliis  operation  did  not  satisfy  the  patient,  to  make  the  re- 
maining lateral  rectus  inactive  hy  dividin-.'  the  muscular  helly 
behind  the  attachment  of  the  lateral    lastic  li;;ament. 

This  operation  isi>ractically  the  ori<4inal  n-i'thod  of  DietVenbach 
for  concomitant  squint,  which,  as  we  have  already  pointed  out, 
was  given  up  because  the  muscle  often  lost  all  power.  This 
result,  so  undesirable  in  conctunitant  s(piint,  is  what  we  strive 
for  in  dealing  with  the  opponent  of  a  {RTmanently  paralysed 
muscle. 

If  all  power  of  movement  be  permanently  lost,  the  eyes  may 
be  fixed  in  such  a  ])Osition  as  to  occasion  jiermanent  diiilo])ia; 
here  the  suri,'eon  may  be  called  upon  to  undi-riake  measures 
adapted  to  altering  the  static  itosition  of  tin'  eye,  Ity  tenotomy 
or  advancement,  or  by  a  condiination  ot  these  operations. 

Paralysis  of  one  of  the  vortical  recti,  (  rof  an  oblique  muvscle, 
is  much  more  diiticult  to  relieve,  and  the  last  has  lieen  Un-  the 
most  part  rejjarded ius  i'lcmcdiable  by  operation.  Itecently  there 
apjieareil  a  i(a]ier  liy  Or  Kdward  Jackson  (28),  s\i;_'i:esting  that 
it  would  lie  jiossible  to  overcome  the  disturbance  due  to  paresis 
of  the  superior  oblicpie,  at  least  to  some  e.\t4?nt,  by  operatioJi  on 
the  superior  rectus. 

The  explanation  of  the  [iroposal  is  as  follows: — 

The  superior  oblique  has  a  somewhat  complicated  action  on 
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tlu'  ffiriifii,  as  \vt'  lijivi-  already  iioiiiteil  out  ;  its  I'imctioiis  arr 
"  iiit'iisidii  "(if  tliorurnoa  and  iimvf merit  ilowmvanl  and  imtward. 
Sluiuld  tlii.'-.  niiisdc  Ik*  paralysed,  its  fimclions  will  lie  taken 
over,  in  {wrt  at  least,  liy  ntlier  mnscles.  The  downward  rotaticm 
will  \)C  cfleeted  liy  llie  inferior  recJus,  the  outward  hy  the  ex- 
ternal and  the  inlorsion  by  the  superii.;'  reetus.  At  the  same 
time  there  will  lie  ai'tive  inhildtion  of  its  njijiujients,  which  will 
also  afisisl  in  carrvin;;  out  the  recinired  movcTiienl.  Thus 
inhiliition  of  the  inlVrioinlilique  will  counteract  the  tendency  to 
extiirsion,  inhiiiitiim  ol  the  inteinns  will  make  external  rotation 
easier.  Thedownwiiid  mlation  will  he  facilitated  hy  inhibition 
of  the  su{»erior  rectus,  rnforlunately  the  ])lan  of  compen.sation 
requires  that  the  .suiicrior  rectu.^  should  he  inhibited  for  one 
action,  and  should  ai  t  nmre  .stronj,'ly  than  usual  for  another. 

The  inferior  rectus,  acting  alone  in  the  circuni.stances  we 
have  imagined,  wilb  more  jiowerful  effort  produces  more 
"  extorsion  '  than  normal.  The  chief  factor  of  the  action  of  the 
superior  rectus,  in  view  of  tliis, 
is  the  power  to  restrain  extor- 
sion, the  power  of  elevation  bc- 
iny  even  harmful.  We  must, 
then,  seek  to  increase  the  jiower 
of  "  intorsion "  and  diminish 
the  power  of  elevation  and  in- 
ward rotation.  All  these  indi- 
cations are  met,  when  wc  displace 
the  attachment  of  the  tendon 
outwards  and  backwards.     The 

backward  displa.'ement acts  like  p^^_  •j,-,._,i,cks.ins „,«.,. tin.,.  Insir- 
a   tenotomy    to    dimiiiisii     the  tioimf rectus t,ujK'rior.    TlH'Imtnl 

1.     ji„     .  1  1  lino  shows  the  reciuiriiJ  iMisition. 

)>iiwer    of    tiie    muscle   in    elc-  •         ' 

vat  ion,  and  tiie  outward  displacement  is  i»ractically  an  ad- 
vancement to  increase  the  "  intorsional  "  power. 

It  is  a  matter  of  sreat  importance  to  proportion  the  dis- 
]i]acement  of  the  insertion  t<i  the  requirements  of  the  case  in 
hand:  Dr  Jackson  reminds  us  that  in  all  cases  the  adjustment 
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is  only  nppri'Miiiuty,  l)ut  iliat  it'  we  f,-iv«'  luitiiro  any  I'nc'iiiinir''- 
iiit'iit,  slio  will  iiniki'  u'linl  any  ri'iiuiiiiin;,'  ili  fi'i  t.  Sjii' i*  the 
j^lulio  is  alxiut  a  sjilnic  uf  IL'  nmi.  lailiiis,  1  tihii.  on  tlir  siiitaiH> 
of  tlit>  ylolic  cnni'njionds  to  about  ."  of  <liviiitioii.  IIoiiu;]nl>cr- 
in*;  this  relation,  llin  sni'j,'(>on  <;in  ol.iiiin  vciy  (  ^■^('  ailjiistni'iitri. 
I>r  •iarksiin's  cases,  (|iiotO(l  in  ilic  I'ajicr,  jnove  this  inlly. 

Jackson's  Operation 

///.•^/rmnrtifs. —  Sjiccnliini.  lixation  ti>i( cji?,  si  issovs,  sciiiint 
hook,  half-cuiv(>(l  nroilN's  and  nrodlo-lioMi  r. 

First  Stac/r. — The  surgeon  seizes  the  conjunetiva  willi  the 
foreeps  over  tlie  ontt>r  ed^e  ol'  the  siipeiior  rectus,  laisin;^  an 
antero-posterioi  fold,  and  di\ides  ii,  ahout  S  nini.  iN'hind  the 
cornea,  rather  oMiciuely  backwards  and  outwards,  so  that  an 
incision  about  10  mm.  long  is  made;  the  inner  end  ol'  this 
incision  should  lie  over  the  junction  of  the  inner  and  middle 
thirds  of  the  tendon,  and  the  outer  end  should  lie  some  3  or  4 


Kin.  2rt. — TarVson's  npM-.itinn.  Semnd 
st'iiji- :  Tlu>  jia.-'Sujjij  of  llie  suture  is 
ccinjilpte. 


Fio. '27.  -  .Tack-^on's  (ij)oriition.  Thn 
ihuscIp  iittaclied  to  tlip  mw 
iiL-^irtioii. 


mm.  outside  the  tcnd'>n.     Tlie  tejidon  is  dissect^^d  a  little  from 
its  connections,  lifted  on  a  squint  hook  and  brought  to  sight. 
Second  Stmjc. — The  surgeon  now  takes  the  needle  and  passes  it 
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tlirou^jh  the  tomloii  about  1  mm.  b«hiii<l  its  insertion,  at  tho 

jiiiii  tidii  (if  tlic  iiiin'i-  and  inidillf  lliinls.  He  tlioii  carries  it 
uiMitT  till'  tciitlnn  to  tlif  ttiu]inral  cil-c ;  tlit'ii  liftiii)^  the 
|in.-t(Mi(ir  Ii|t  of  the  <'(Uiiiiiictival  wmmd  lit)  inakos  tho  iieodlo 
travel  in  the  srlfrnlic,  j-iitcrini:  il  at  a  chostMi  jxiint,  aliunt 
r  nun.  lichind  and  cNlcrnal  1i>  llif  jmint  of  |ias!-a;j;t'  throii<,'h  the 
tendon.  Tliu  onIoiiI  ^f  traverse  of  tlie  sderotie  should  he  some 
two  or  three  inillinietrcs,  and  the  point  of  exit  sliould  lie  rather 
hehind  the  pi.int  of  cntranee:  it  is,  of  eoiu'se,  imjtortant  to 
<,'ain  a  lirtn  hold  witliout  perforatiiii,'  the  flcleri>tie.  Finally  tho 
necdio  is  Iirouj^ht  aj,'ain  under  tlie  tendon  and  made  to  perforate 
it  at  ahoiit  the  ju'ietion  of  the  middle  ami  outer  thinls  from  the 
lower  to  the  upjirr  surface. 

Third  Sfi'i/e. — The  tendon  is  diviilod  at  its  in.sertinn,  care 
hcin;^  taken  to  avoid  cuttini,'  the  suture,  and  this  is  tied,  fixini; 
tho  tendon  in  its  new  jiositinn. 

Landolt,  for  similar  paralyses,  especially  for  those  resulting 
from  disturlianco  of  the  jiulley  of  tho  superior  oMiijue  in  ojK'ra- 
tions  on  the  frontal  sinus,  advances  the  inferior  rectus,  and  is 
said  to  gain  good  success. 


li 


The  last  indication  for  operation  on  the  ocular  muscles  was 
said  to  ho  enojththalmos.  i'his  usually  arises  as  a  suhstitute 
for  (excision,  and  the  matter  will  be  dealt  with  fully  under  this 
head. 

The  ojtcrations  of  Motais  and  Parinaud,  in  which  the  superior 
rectus  i.s  caUed  upon  to  replace  the  levator  pal)»>!ir;u  superioris, 
will  lie  dealt  with  under  the  head  of  ptosid  in  the  next  clnqiter. 
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CHAI'TKl;  11 

OrKKAIION^    1(11!   FI'OHIS 

I'rosm — (lidi  ]iiii'_' of  ilic  iiiiper  lid  ~  is  ii  conilition  wliicli  iiiiiy 
ii'i(uirc  mulI'mI  iiit''rt'i'i('iii't'.  Il  uciurs  as  ;i  coii'^'i'ii,  .1  lu.il- 
fiinnuti"!!  ilui'  111  w.int  ni'  ilovclopiiicnt  of  liii'  Irviiloi  |Kii]i(!l)r;i' 
sujii.'iioris,  or  as  an  at<iiiin'(l  foiiditioii  followiii;^'  jiinaly -is  or 
jiiiresis  "f  tliis  nmsi'lt!;  sliu'lit  dt'^rous  of  ptosis  uoL  >  .dlin-^  for 
ti'eutiiii'iit  icsiiil  from  loii;„'<*tiiniliu;^  l)lt'iiliaro-]iasir  or  from 
swtliiim  of  tlie  ii]H»tv  lid.  wlmse  \vt;iyiit  may  uviTtiisk  Ui'  jMiwcr 
of  tlie  ifvat  .r. 

Altlion-ii  lli(>  lid  is  raised  rhiclly  liy  tliis  muscle,  yi-t  wlieii 
we  w  isii  to  ojicii  the  evr  vei-\  wide  we  uului  ill>  throw  into 
aelioii  tile  iVoiit.ih.i.  This  tij^hliiis  and  ilraus  ui>  the  skin  over 
the  eyehr.iu.-.,  and  lien  •.■  indi!"rtly  to  diin  of  the  lids.  If  tho 
levator  i>  paralytjeil,  tins  aecessoiy  mnseje  i^  tli>-  only  ono  wliii  h 
wo  can  eidi  into  action,  an  1  liio  frontalis  was  tht^  lirst  aid  wlii'  :i 
suru'cous  soii^hl  lo  leiiir  iy  llie  defect. 

On  the  other  hand,  tiie  accessory  mns'le  lias  none  of  t  i 
inlimate  asMicialion  with  tin  elc\alors  of  the  ;_dohe  wl  h 
causes  the  movements  of  the  two  siri  '  ves  to  iuivi;  so  cIom  ^ 
rtdatiou  with  each  oth'^r. 

This  fad  has  thercfoi'c  led  --ome       ;  .'ions,  when  the  ]''\'.      r 
is  ]iaralysed,    to  sc^'k  to  use    ihe   oiilv     Uier    iimscle  . 
vi/,..  the  superior  rectus. 

.\  short  anatomical  skel'di  of  the  strtieUires  involved  ii  'le 
various  operutions  for  ptosis  is  necessary  for  their  uu  "- 
Ftanding. 
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ill.   ;hp 

,S,     111 
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iiilis.  111." 

',  and   is 

•iKiiiios  oculi.     Thi' 

ii       miciri'iilar  f*liiiiM', 

'lus  tibiivo  with  till* 

iched  to  ihf  siijH-riiir 

fit'  llif  su]H.Miur  uiiil 

ivo  beon  alliidt'ti 

S    HiKhI     l)V    till! 


The  uij.fi    !i.l  is  a  t..l.i  nia.        \>  '•        voiai  ^l^ 
t!ie  uiiixjr  piu-i  ui  -hejii.)!..'      'I    ••skit;  i     ■■(Uiliii     -is 
skin  of  lli«  iiiuw    'lit  is  m  m  h  'iniini'i   a-i.l  iin- 
ha-  '.ItK'  and  very     insy  suIh  'iia!     '\is  tis>    -.  aii' 
redii.^od  to  tine  down.      I'ilUt  lli      kin  is  1,.  iiid 
|)al|«'brariiin,  u  fairl>  w.-Il  ■!■  i  m.^.i      n  iihv  '  mst  i* 
fver,  si'iids  fibres  into    'i«'      n    -i>     (her  ticin 

the  nei;jlibourliood  ;  ll       it  i>  i  ..im  <t'-d  \\  if  i 

zy-ioumlK-s,  anil   utiuM         It  'h-     tai>al    \>l. 

iittu'  'led  In;   ly    '->  thi!   mn-r     nd     .ui' 
taiftui  plate  is  a    i.-iiso  tilir 'M>  mii  s, 
fnrinin;:  ilin  real  skcintoi     *  ;     •  lid,  r.iii' 
linu  orbiial  fusi-ia.  and  uuh  this 

border  oi    ibt;  bm  v      bii      .hr   iu: 
inferior  l«i:-i  funn  iin    uridines  ■     tit,  •Aim  li 
1.)  uiread        Tin-  '   'steri'.r  snrfat  i"  tai.- 

ai     '■ifiil  i'-:i. 

!»e  nuis.       .    n  L'rnod  :     liftiu.'     hi:  lid  avi    thiw,  of  which 
oi,  .,  tl«>  b  r  {.ki^'  t,he  ;     -i    important.      This  arises 

ci..se  ti'  ll,.    ■.■•<-tus  St    ^ri«»i     ■■  llie  .ii»-\  of  the  orbit,  and,  passin-j; 
*rwurd,  H»'i.   -off  ab<.,,  ilie.-    at.)        liit"  .jlobe  a  stroiii:  ..''..•• 
.It  itsslieati!  '"  ..     ,  the  fa- ^      ttin      !,     At  the  same  lev td  the 
ni  sele  iveeiv.-^      ^Lruni;  baii.i  e  itiKlerlyinii  rectus  and 

tl,      ,nidon  .tivi.U-s:  the  ehief  1  -  inserted  .Ureitly  into  the 

iipl  bord.-i  the  tarsus,  but  a.'.,  -soiy  bai  Is  ^o  into  the  fold 
of  llie  ('onjiiii'  ii  im.l  to  the  skin  :  tiiis  last  oaiid  loiisists  very 
lai'-'dy     .i  lijied   uui.sele.     I'.y    this    inseition   the    levator 

,;        ■!  on  a     .ue  structures  of  the  li.l  at  oiiee.     The  action  of 
.  is  less  direct;  this  nniMle  raises  the  br.tws  and 
le  skin  of  tiie  rej^ion  on  the  stretch  ;  in  this  way  it  is 
>t  ill  opening'  the  lid  when  a  stroii;,'  etTort  i3  made, 
ijo  seen  at  once  tliat  the  action  is  very  iiup<;riu.  I. 
'1  tus  superior  has  even   less  action,  its  jiower   b.inn 

limit  ■  the  kuid   which   was  meTttirin.'.!  :ib.!ve  as  niit-n!.- 

from      ie  rectus  to  the  levator  tend.m 

It  will  be  realised  .it   on:-e  that,    if   the    levator   is   ab.sent 
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or  panilysLMl,  tho  iiinvonn'iit  of  llio  lid  is  serimisly  imjiaired. 
0|«'iiitiuMS  for  tlic  n.'lit'f  of  liiis  cniidilioii  havo  as  tiii'ir  olijiu't 
a  lifttcr  cuiinet'lion  liotwceii  tlu'  a((i.'>siiry  iihiscIl'S  and  ihe  lid. 

ll  lias  [leon  poinli'd  uiit  in  tiie  u]»enin;_'  words  of  tins  (diupter 
that  tilt'  iornis  of  ](tosis  are  multiple;  the  method  of  dealin;^ 
with  thein  will  vary  with  the  form. 

It  is  most  important  to  u.ssure  oneself  of  the  ])resenc'e  or 
ahseuee  of  th(;  li-vator  jialpehra-  as  an  active  aj^ent.  When 
this  muscle  is  merely  weak,  it  is  often  jiossiMe  to  assist  it  hy 
altering  its  insertion  in  such  a  way  that  it  is  aMe  to  act  at 
better  advantage.  If,  on  the  other  hand,  the  muscle  be  entirely 
inactive,  either  fr(un  congenital  or  acquired  defect,  su(;h  a 
procedure  is  iiiapjilicalile.  It  becomes,  therefore,  a  mattei'  of 
supreme  importance  to  diapiose  the  form  of  jitosis  correctly. 
'J'liis  is  usually  not  dillicult  to  do;  the  history  will  often  be  of 
assistance :  congenital  varieties  are  most  frcijiiently  found  with 
little  or  no  power  of  the  miistde.  Atupiired  jitosis,  excejit  of 
very  small  dcj^ree,  is  usually  due  to  paralysis  of  the  levator,  and 
is  usually  acc<im]>anied  liy  .some  loss  of  jiower  of  the  other 
mustdcs  supjilied  by  the  third  cranial  nerve. 

If  the  Kurj^eou  is  in  dmilit  as  to  the  jiowci-  of  the  levator,  he 
]ilaces  him.Hdf  in  front  of  the  jiatient  and  depresses  the  eyebrow 
on  the  alVected  side  tirnily  ;  he  then  asks  the  patient  to  open 
the  eye.  Any  niovcnienl  of  the  lid  nnist  be  occasioned  by  the 
levator,  since  the  tlepression  of  the  brow  jmts  it  out  of  the 
jiower  of  the  frontalis  to  raise  the  lid  at  all. 

In  congenital  ptosis,  when  there  is  no  action  of  the  levator 
the  muscle  is  often  entin-ly  absent,  and  the  superior  rectus  may 
be  absent  also.  In  jiaralysis,  even  of  long  .standing,  the  tendoji 
of  the  levator  will  be  still  recognisable,  aiul  may  be  used,  as  in 
Soiinlille's  operatinn,  as  a  jiiiint  of  attadiment  for  the  frontalis. 
So  long  as  there  is  any  jirospect  of  improvement  of  the  paralysis 
there  will  lie  im  i|uestion  of  operation,  and  even  when  the  loss 
of  powci-  seems  definite,  attemi'ts  may  be  made  to  raise  the  lids 
nicchiiuically  by  means  of  a  spriiiir  attached  to  sjiectacle  frames, 
before  any  ojieration  is  iimlei  taken. 
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OPERATIONS  FOK  PTOSIS  '-7 

Whon  the  ptosis  .leiMihls  on   increuso.l   Nvei-l.t  of   tho   li.l, 
annoi.riato  troatmeut,  l.y  astrin;ieuts.  oto.,  will  often  do  all 

tliiit  is  necessary. 

The  earliest  n.etho,l  '.A  operation  for  ptosis  was  to  ^M.nrlen 
the  lid  so  mueh  that  the  pnpil  wouM  l«i  exposed  and  v.smn 
l.e  possihle  nnder  the  raised  n.ar-in.  The  skin  oi  the  lid  was 
excised  to  a  lar^e  extent  :  when,  however,  the  lid  was  shortened 
enou-h  to  allow  vision  nnder  it,  the  uulpehral  tissnre  remained 
l^ernianentlv  open,  and  the  cornea  was  c>x).osed  to  all  sorts  and 
dej^rees  of  injury.  The  procedme,  as  a  routine  m  iiuil  of  treat- 
ing all  forms  of  ptosis,  was  soon  allowed  to  drop  into  well- 
deserved  ohlivion. 

The  first  important  improvement  in  the  method  of  r.p«'ratiny 
was  due  to  I'.ownmn  (1).  He  sn-este<l  shortening  of  the 
levator  ten.lon.  It  is,  of  conise,  necessary  that  there  is  a 
tcnd.m  t..  slu.rtcn,  and,  lheivf..re,  this  and  all  other  similar 
methods  are  inupplicahle  to  cases  of  absence.  The  method 
consists  in  laying'  hare  the  tendon,  and  either  exci.sin-  a  piece 

or  folding  it  on  itself. 

Another  operation,  which  P.owman  siig'^ested,  was  shortening 
of  the  tar.sal  cartilage,  hy  excision  of  a  strip;  this  is,  in  ellect, 
the  same  metluxl  as  the  last,  since  the  tarsal  plate  may  he 
regarded  as  the  direct,  continuation  of  the  len<lon.  These  pro- 
cedures have  been  modified  by  others,  but  are  still  useful  when 
we  hiive  to  deal  with  a  weakened  levator  muscle. 

When  the  muscl.'  is  entirely  inactive  it  is  necessary  to  call 
in  the  aid  of  the  jiccessory  muscles  to  raise  the  lid;  th.(  first 
and  most  obvious  course  was  to  increase  the  attachment  of  the 
frontalis  to  the  lid.  This  has  been  done  in  several  ways:  by 
the  making  of  an  artificial  tendon  between  the  frontalis  and 
the  dee],  tissues  of  the  lid,  either  of  scar  tissue  (Pagenstecher) 
ur  of  gold  wire  (Mules).  This  is  a  simple  and  etlicacious 
operation.  By  attaching  the  skin  to  the  frontalis  (Panas. 
He.s8);  these  operatimis  are  more  severe  than  tiiat  of  Mules, 
require  louiier  convalescence,  and  leave  more  scar.  I'.y  bring- 
ing down  a  strip  of  frontalis  and  stitching  it  into   tlie  lid 
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(Foi;_'tis) ;  we  liavc  im  ptM'soiial  exiHirieiice  i)f  this  metlitnl, 
which  si'cins  etlieitMit.  l\\  dissectin}^  out  the  tendon  of  the 
levator  anil  iittac'hiuy  it  to  the  frontalis  (Sourdille,  Anyelucci); 
this  re^Milaiisen  the  pull  of  the  frontalis,  which,  in  Panas' 
opeiatidii,  is  exerted  too  niufh  on  the  skin  of  the  lid,  and  thus 
tends  to  jirodui-e  ectropion. 

This  last  operation  is  only  jMissilile  when  there  is  a  well- 
marked  tendon.  In  all  these  prwedures,  in  whicli  the  frontalis 
is  used,  the  result  is  not  a-sthetically  perfect,  however  good  be 
the  union  between  the  liil  and  the  nniscle  ;  there  is  no  con- 
ntH'tion  lietween  the  ni(»veinent8  of  the  eye  and  the  frontalis; 
even  though  the  height  of  the  lid  be  accurately  adjusted  in  tlie 
mid  piisition,  the  relatiim  will  be  lost  when  the  patient  looks 
up  or  down,  owing  to  the  want  of  co-ordination  between  the 
motions. 

For  this  reason  other  surgeons  (.Motais,  Parinaud)  have 
sought  to  make  use  of  the  superior  rectus  muscle,  and  to 
conned  this  witii  the  lid.  The  movements  of  tiie  lid  and  eye 
are  tlius  brought  almost  into  their  normal  relation.  The  lid 
moves  up  and  down  with  the  eye. 

Since,  however,  the  superior  rectus  is  called  upon  to  under- 
take a  double  duty,  the  upward  rotation  of  the  globe  is  less 
tiian  usual;  hence  there  will  be  diplopia  if  the  other  eye  have 
normal  movement.  Motais'  oj)erati<>n,  then,  is  applicable  only 
to  those  jiatients  who  have  double  ptosis. 

We  have  already  drawn  attention  to  the  fact  that  the 
sujierioi'  rectus  is  sometimes  deficient  in  these  cases,  either 
from  dcii'ct  of  the  development  of  the  whole  nniscular  sheet, 
or  fmni  want  ol  ust;  (il  is  clear  that  such  a  patient  will  never 
voluntarily  rotate  his  globe  upwards,  since  this  lifts  the  pupil 
t'utirely  under  the  lid);  Motais'  oi)erution  demands  an  active 
superior  rectus,  and  is  clearly  unsuitalile  for  all  cases  where 
this  muscle  is  even  slightly  weakened.  Another  defect  is  that 
the  eye  icmains  open  during  sleep,  and  the  tornea  is  therefore 
exposed  In  attacks  of  keratitis.  Tiierc  has  been,  on  this  account, 
a  reversion  towards  the  older  forms  of  operation. 
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OPKUATlHNs  Koi;    I'rosis 

Gkoi:i'  1.— ShorU'iiiii;^  of  U<1  ur  Icvutur. 
((()  Kxc'ision  of  skin. 

(6)  Kxfision    of    juits  of  teiiaon  lui.l  tarsiw  (nu;tlKMl 
of  Bowman). 

(c)  FcKliii;.'    of    tendon  (metliod   of    Dc    Lupersonn.-. 

Everbusih). 

(d)  Kxeibion  of  tarsus. 

Gkoui'  2.— rtilisin«,'  tli-J  uction  of  the  frontiiiis  muscle. 

(,t)  r.y   urtitinal    tenilon    (nu'tliud    of    I'agi'i'^^l'**'^'*'''. 

Mules). 
(6)  Alleiiui,'    the    lelaLiou    of    the   skin    (method   of 

Panas,  llrss». 
(c)  Attac-hinir  strip  of  frontalis  to  tlie  lid  (method  <.f 

Fergus,  l^oherts). 
(<l)   Attaehing    the    tendon    of    ti«.e    levator    to    the 
frontalis  (method  of  Sourdille). 
{-ji-nip  3.— ITtilisiii^r  the  action  of  the  rectus  sui)erior, 

(a)  Attaching'  a  slip  of  the  tendon  to  the  lid  (Motais). 

(li)  Attachintr  '';"  tciulon  of  the  levator  paliiehrie  to 

the  r'  ■  uperior  (Farinaud,  Cannas). 

GltorP  1  (<f).— The  e,..liesl  method  of  trcatiui,'  ptosis  iiy 
operation,  the  excision  of  a  lar<;e  piece  of  the  skin  of  the  lid,  is 
now  never  used.  When  the  lid  was  sutlicieiilly  raised  by  such 
excision  to  allow  vision  under  the  previously  droo])in^'  margin, 
the  cornea  was  jwrmanently  exposed  and  iiitlammalitm  frequently 

followed. 

The  procedure  is   tlierof.ire  of  only  historical  interest,  and 

needs  no  detailed  exposition. 

(iROL-l'  1  (i).— The  next  method,  due  to  the  -genius  of  Bowman, 
was  ^<horU:lii^-  ot  the  levator  tenilon.  This  is  of  trreat  value 
wlien  the  levator  is  preseut  but  weak. 
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Bowman's  (1)  Operation  by  shortening  the 
Levator  Tendon 

Instnniunts. — Sralpel,  lixation  luiet!|is,  scissur.s.  iiet'illes 
and  iit'etllt^-holilur. 

First  SiiKjf. — Tlie  wyyvY  lid  is  everti'd,  .  >pnsiiiL;  tlio  convex 
border  of  the  tarsal  plate.  Tlie  surgeon  makes,  willi  t lie  scalpel, 
an  iiieisioii  through  the  coiijnnetiva  only,  alon<,'  the  whole 
length  of  the  tarsus,  close  to  the  convex  Ix.rder.  Kmni  this  he 
dissects  the  conjunctiva  hack,  laving  liare  the  tendon  of  the 
levator,  which  is  inserted  l)y  its  chief  part  into  the  upper  edge 
of  the  cartilage. 

Second  St'i;/(. — Holding  the  tendon  well  in  view,  he  jiasses  two 
or  three  sutures  through  it,  about  half  an  inch  from  the  tars\is. 

Tfiiid  St(';/<: — He  then  divides  the  tendon  in  fr(»nt  of  the 
sutures  and  excises  the  part  intervening  between  the  second 
incision  and  the  tarsal  plate,  together  with  the  extreme  upper 
border  of  the  latter. 

Fourth  <sV";/f'.  -He  then  brings  the  cut  edges  together  by 
means  of  the  sutures  whidi  were  jilaced  in  tlie  tendon  before 
division. 

Maddox  (17)  advocates  a  return  to  the  princi])les  of  I?ow- 
luan's  operation,  with  iiioditi<'ation.  He  lays  bare  tlie  tendon 
from  t'lc  .•uiiiiinctival  surface,  and  shortens  it  by  "supported 
(•auteri.sation  " — l.f.  he  makes  longitudinal  fin  rows  in  the 
tendon  with  the  galvanocautery,  and  applies  stitches  to  take 
the  .strain  off  the  cauterised  part  during  cicatrisation  The 
tendon  is  not  divided,  tliongh  he  removes  at  times  the  extreme 
apex  of  the  tar.sal  plate. 

Gkotv  1  (c). — Snellen  (2)  has  suggested  that  it  would  lie 
jiossible  to  omit  the  incisions,  and  pass  sutures  in  such  a  way 
thiit  when  they  were  tied  they  would  double  the  tendon  on 
itself. 

Firxl  Slciiji . — The  surgeon  jjasses,  frt>iii  the  cutaneous  sur- 
face, a  ^ntin-e  tlimugb  :>l!  tlie  tissues  of  the  lid  u!  a  level  just 
above  the  tarsal  plate. 

Second  ISfaye. — Then  evertinir  tht>  lid  he  jiasses  the  needle 
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tl.ruu.'h  the  conju.utivu  and  thrcugl,  the  uoderlyins?  tend.m 
as  hi-h  as  in.sMl.lo  :  tlu'  ends  ouu..-e  on  tlv,"  sk.n  at  a  l.ttle 
distance  from  erne  another,  and  are  tie.l  firmly  over  a  roll  ot 
plaster  or  a  pieee  of  drainage  tube.     Three  sn-h  snt.nvs  are 

necessary. 

Kverl.nseh  (3)  has  modified  tl.e  nritrinal  suggestion  ol   bir 

Williiim  I'.Dwman  in  the  follu\vin«r  way. 


l-Ki.  28.-UiaBrainn.,.t,.  sr.t.on  nf  t  hr  parts  onnrrrnod  ,n  F,vrrhu.cVB 


Everbusch's  Operation 

/n5^•//mr«^<!.-SnellcnV  clamp,  scalpel,  dissecting  forcepa, 
necdlea  and  needle-holder. 


First  ,SV^r.-The  surgeon  inserts  Snellen's  clamp,  pushing  it 
up  into  the  superior  rul-do-sac  as  far  as  possible.  Then  he 
u 


up  into  llie   superior   «  lu-nt-n.i.     ..o , 

makes  an  incision  through  skin  and  orbicularlb,  in  the  whola 
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IciiU'lli  111  tlif  liil.  111  ,1  line  midway  liotwooii  tlic  laslics  ;m(l  tlic 
oyelii'ow.  He  dissocls  iiji  tlio  lips  (if  tliis  wdiiiid  so  as  tn  rx|i(iso 
the  tendon  ol'  tlir  Ifvator  and  llio  tarsal  ]iialr. 

Si'coHi/  Shiqi\ — He  tlioii  take,  a  siitiire  arnn'd  at  cacdi  end 
with  a  needle,  and  jiasscs  it  lliKni^h  the  cxipusi'd  iiiMrtinn  id 
the  muscle,  and  after  a.  .'^tiort  )ia8saj,'e  on  its  imwteiiui-  surface,  nf 
some  2  or  3  mm.,  hriiiL's  it  au'ain  on  to  t!ie  exposed  surface;  the 
two  I'lids  of  the  suture,  each  with  its  own  needle,  lie  on  the 
anterior  surface  of  the  tendon,  and  the  loop  lies  ou  the  posterior 
surface,  just  heneath  the  conjunctiva.  Now  he  takes  each 
needle  in  8ticces.sion,  and  carries  it  downwards  in  the  cellular 
sp»ce  between  the  mhii  ,daris  ])aipehraiuni  luu.scle  and  the  tarsal 
cartilage  to  the  free  nuiri,'iu  of  tin-  Hd,  whiM'o  llu^y  inieri:f  at  the 
,1,'rey   line.     Three  such  sutures  are  pus.sed,  one  at  the  centre 


Fio.  29. — Everbusch's  opciiUion.     Fnliiiiip  nt'titidon  produced  by  .sutures. 
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and  one  near  each  side  of  the  teudun.  When  they  are  tied  the 
tendon  is  doubled  on  itself  and  brought  on  to  the  anterior 
surface  of  the  tarsus. 

Very  similar  is  ihc  idea  of  De  Lapersoniie's  (4)  idan. 
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De  Lapersonne  s  Operation 

Instnimr),ls.—Uo\u  <n-  luelal  spatuLi.  soaljx'l,  (lissocting 
forr.'ps,  pquint  hook,  noo<lles  iiiid  ni'eillc-holdor. 

Fird  .s7./^<\— Tho  siiri^'con  niiik.'s  an  incision  al>out  4  or  ."'  nun. 
al.()Vo  tlie  free  border  of  the  li.l,  in  ils  \vhol,'  lon.ytli.  throu-h 
skin  and  orbicniaris.  Hy  sH-hl  dissection  h.«  lays  bare  the 
tarsal  cartilage,  its  suspensory  ligament,  and  the  insertion  of  the 

levator  palpebne. 

Second   Stage— Yrom    tlic  npper  border  of    the  cavtila-e,  at 
each   Bide  of  this  tendon,  he  makes  a  small   vertical  inci.Mon 


F,(,_  .;Q__pe  Liiicrsoiiui's  uppratioii,     Kxixisuro  nf  lowi'nr  teuildp. 

thron[;h  tlio  siis]iensory  lijiament  (the  orbital  fascia);  tiirougli 
these  lie  i>  able  to  pass  the  sijuint  hook  under  the  tendon. 

Third  IStaiir. — The  snr<>:eon  nov/  takes  one  of  the  suture<  and 
passes  it  twice  throngh  the  tendon  at  some  di-lance  alxive  the 
hook:  the  point  of  passa^^c  will  vary  with  the  eftect  <h'sired, 
being  further  bac-k  as  the  defect  is  greater  :  in  this  wa_\ ,  the 
points  of  entrance  and  exit  being  about  'J  mm.  apart,  a  -mall 
loop  i^  made  on  the  posterior  surface  of  the  tendon  ■di:'\  b::?!; 
ends  of   the   suture  are  on  the  anterior  surface.     Then  the 
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nuedle  is  made  to  perfdrate  the  substuiice  of  the  tarsus  on  its 
anterior  stirfjuo,  and,  after  a  sliort  passjage  in  thia  tissue,  to 
roajipear  on  tlio  anterior  surface. 

A  second  suture  is  j)as«od  in  a  similar  path  on  the  other  side 
of  the  tendon.  When  botli  havi^  been  inserted,  the  surgeon 
proceeds  to  the  Fourth  Hhvje.  Tlie  muscle  is  cut  throuj^h  close 
to  its  insertion  into  the  tarsus,  and,  if  necessary,  a  piece  is  re- 
sected.    When  the  sutures  arc  tied  t!ic  tendon    is   reattached 


Flii.  ;Jl.^De  Lapersoniie's  o]ieration.     Pah.'age  of  sutures. 

to  tlie  anterior  surface  of  the  tarsal  plate,  where  it  can  act  at 
1  letter  advant;.'_;e. 

If  the  droopint,'  bo  not  entirely  overcome  (Fifth  Stuffe)  a  small 
,-trip  of  the  skin  and  orlncularis  nnist  be  removed  from  the  lid 
and  the  wound  closed  by  several  sutures. 


WolflTs  Operation 

Wolt»'(o)  advances  the  levator  either  from  the  skin  surface  or 
from  the  tonjunctival.  His  method  involves  division  of  the 
muscle;  it  is  somewhat  complicated  and  seems  to  have  few 
advantages  over  those  here  described. 
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Okoup  1  (<l).  -Ill  ■mother  case  H.iwiium  cxcisc.l  tlu'  creator 
part  of  the  tarsal  cartilage  and  r.MU.iUHl  the  fra-nu'uts.  This 
methcxl  was  revive.1  hy  Gillet  do  Gran.himul  (G),  ami  has  heoM 

called  aft?r  his  name. 

The  description  of  H..wnmn's  opcvati-n,  vvhi.h  is  to  ho  found 
in  the  first  volume  of  the  M.wrtiol.ls'  Keports,  is  very  imi^irfoct, 
but  sutiices  to  show  that  in  idea  the  Iw..  m.'tho.ls  are  identical, 
though  pt>rhapa  ditleriii-  in  detail.  Tlie  idea  is  almost  the  same 
as  that  of  his  previous  method,  since  the  tarsal  cartilage  may  I'O 
re-'arded  as  the  direct  continuation  of  the  tendon. 


Grandmonfs  Operation  (linwman's  Secoml  Method) 
The  same  instruments  are  iccpiiri^d. 

First  SUige.-T\m  sur-eon  inserts  Snellen's  .lamp  ami  makes 
an  incision  in  tl;c  skin  ..f  the  lid  ahout  :>  or  4  mm.  above  the 
free  margin  and  parallel  to  it;  the  incision  should  he  about  an 

inch  in  length. 

&cmd  StaifC-He  then  dissects  up  the  skin  on  each  side  of 
the  wouml,  exix^siug  ihe  sn>  face  of  part  of  the  ovMculans  muscle : 
f    .    he  e-xcises.so  that  the  underlying  tarsal  plate  is  laid  baio 

ah.i^st  in  its  entirety. 

Tirml  Sta;je.—Hii  tlien  makes  an  incision  through  the  tarsal 
cavtila-e  from  side  to  side  about  4  mm.  from  the  free  b.,rder,  and 
above  this  another  curved  with  the  concavity  downward, 
touching  the  first  at  either  end  and  including  in  the  space 
thus  outlined   the  greater  part  of   the   tarsus.    This  is  now 

removed. 

Fourth  Stage.-The  two  parts  of  the  cartilago  are  brought 
together  by  several  points  of  suture.  It  is  not  usually  necessary 
to  put  any  in  the  ji\;n  wound. 

Gruening's  uieth.Ki  is  similar;  both  these  amount  to  advance- 
ment of  the  levator. 

Preeland  Fergus  (i.^)  ha.s  gone  back  to  a  sin.ilar  operation, 
but  removes  more  of  the  tarsal  plate  and  some  skin     ^ 
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(iiioup  J  (K).  -Atlai'luiuMit  liy  irtit'niiil  u-iiiloii. 

Tlio  lirst  iiu'tlii.(l,  tliut  u(  l'a},'ciist<vhi'r,  consists  in  jassiii-^ 
two  or  iiiniv  r-ilk  llut'iids  down  ti'Hii  tlio  fuinhoml  tliroui;li  lliu 
Inwi-r  |>ail  nf  till)  liiintalis  imisdo  iiid  tlicnco  suhciilaiit'oiiHly 
itlmn-t,  In  I  lie  lower  1mp1(1(M'  of  tlif  iiiiprr  liil.  Hero  they  are 
niailf  to  i-nior^^c.  Tlie  threads  art!  left  in  until  pnitty  free 
siippiaation  is  t!xeit(!d  all  alon^'  their  eoiirse.  It  is  hoped  that 
hands  of  new  eonneetive  tissue  will  form  alon;,' these  sinuses, 
and  iM-rnianeiitly  ciiiineel.  the  liil  with  llw  lauseji'.  Tliis  is  a 
very  rou^^li  and  uusati- factory  e\|ieciienl. 

Mules'  (7)  uielhod  ni:iy  lie  rejurdeil  as  in  seine  seUM!  a  iiioditi- 
ealinii  (if  this. 

Miiles*  Operation 
First  Shi,i..—\h'  eninraences  hy  makinfr  a  small  incision  in 
rhe   .uar>,'in  of  the  lid  ^bout   its  middle,  some   5  or  G   mm. 

long  and  about  3  mm. 
deep.  This  incision  is  made 
rather  behind  the  "grey 
line,"  whieh  indicates  the 
plane  of  connective  tissue 
between  the  lashes  and  the 
tarsal  cartilajjfe,  and  thus 
invades  the  latter  some- 
what. Just  above  the  brow 
n  sinsrle  |  iineture  is  made 
■wit. I  the  point  of  a  scalpel 
ojtposite  the  middle  of  the 
marginal  incision. 

S<'<;,)id  Sfa'je.  —  Now  a 
special  needle,  with  its  e_\e 
near  the  point,  is  passed 
from  above  downwards,  entering  at  th.'  puncture  above  the 
eyebrow,  passing  tiirough  the  lower  fibres  of  the  frontalis, 
and  emerging  at  one  end  <.f  the  marginal  incision.  It  is 
n„w  thread.-d  with  vi-ry  line  gold  wire  ai  d  withdrawn,  carry- 


^^rf  I  \>^ 


Fio.  :!2.— M'     -' "pt'i  itlon.     The  dotted 
liiH  ^liows  11  uk  III'  wire. 
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inj,'  til.'  wii-f  iiji  to  thf  puncture.     Tli.'  skin  nt     lir  i-yrlirow  is 
now    |)uslu-il   ov.-r    tevunls  tlu-    otlu-r    ond    -t    lli.>    niur^rinal 
in.MMon,  an.i   ll..'   n.r.ll.-,   nuain   unrliiva.lrd,  is   ii.tr.ulu.v.l  u 
sfi-ond   riiiif   at    tlic  puniturc  and   niadt-  to  lonu-  out   at   tin- 
unoi-cupii'd  .■n.l  of  tlu'  n.ai>.'inal  wound.      II.  n-  it  is  thmid.-d 
with   tlie  otli.'i-  .Mid  of   tin-  jfold  wire  iiml    withdrawn.       \V.- 
have  nowalooj)  of  ""Id  wiru  t'lnli.'.l.l.'d  in  tlif  t;ii>;il  rartdajj;.' 
n.'ar  the  lid  niar^'in,  the  two  ends  passin-.'  out  tlirou.i,'h  thi' 
frontalis.     The  lid  ran  he  drawn  up  to  any  n-(|iiin'd  ext.-nt 
hy  t.-nsion  un  these  ends;  they  niiist  then  l-e  twisted  to^'ether 
to   form   ii  continuous  loop,  uttuchin,    tlu-    fn)ntalis    t..    the 
tarsal  cartilage.      A  little  care  is  nee.led  f..r  this.     Tlie  ends 
must  be  drawn  a  few  inilliinetres  further  out  .if  the  wound,  a 
prohe  laid  on  the  si^in,alld  the  wires  twisted  round  each  other 
over  this;  then  the  twist  is  cut  short,  and,  after  withdrawal 
of  the  probe,  pressed  down  into  the  puncture.     The  two  little 
wounds  may  be  closed,  if  necessary,  by  sutures. 

The   gold    wire,  which   gives  rise  to  no  irrit^ition.  a<.'ts  as  a 
pcnuanont  arliticial  tendon. 

The  advantages  of  the  method  are  its  aimplicity,  the  ahsem  •• 
of  scar,  and  the  short  time  of  convalescence.  Its  ilisadvantages 
are  the  possibility  of  the  twist  slipping,  and  some  slj^iit 
tenderness  -whidi  persists  for  a  long  time— over  the  gold  loop. 
Those  patients  on  whom  we  have  .lone  the  ojHiration  have 
been  extremely  pleased  with  the  results. 

Several  '.loiuts  liave  been  urged  against  this  o]>eration  •.  it  has 
been  objected  tliat  the  metallic  foreign  body  is  not  likely  to 
remain  pcniianently  in  place,  in  a  part  so  c instantly  in  motion 
as  the  lid,  ami  that  the  wire  is  apt  to  work  .mt  after  some  time. 
Wo  have  never  known  the  wiio  extruded,  although  we  have 
been  aMe  to  watch  patients  after  the  oi)eiation  for  .several  years; 
tine  case  was  under  observation  for  five  y.'ars,  and  in  this  time 
nothing  happened  to  impair  the  original  satisfactory  result. 

The  twist  is  not  always  sutliciently  tiriu  ;  on  one  o.-  asion  the 
li.ild  slipped  after  about  forty-eight  fi.iurs.  It  was  ne.  easary  to 
search   tor   the   wire,   withdraw   it,  and  replace  it  by  auolher 
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loM^tli.  Fortin.at.ly  iher.-  was  tm  .liftkulty  in  this  piuceedinjr ; 
the  iRci.k'iit  wiiH  the  result  oi  iuexi.eri«nce,aud  not  atlributublo 
to  any  fault  of  the  mothod. 

If  tlm  twist  uf  wiro  id  \v\  w-ll  bont  down  and  bnricd.  it  may 
,.eihiiim  work  to  U.e  snrfaee;  this,  ar:iin.  is  rather  a  relied iui,  on 
the  (>|ter;ilHr  tli.iii  imi  the  ()|)eratiun. 

It  ha.s  further  been  ob.v'ted  that  the  incision  in  the  lid 
..iart,'iu  leads  to  inversion  of  th(>  hiHlies  and  trichiasis.  Tliis  has 
nollnjen  our  exix-rienee;  ..n  tiie  olhor  biind,  if  the  suture  b« 
jilaeed  merely  8ubcut;.M.-ously  and  lu.t  but  "(I  in  the  niai^'inal 
tissues,   tho  hold   between   tho  frontalis  and  the  lid  ia  much 

u  eakonod. 

Lastly,  it  in  Siiid  that  the  lid  lannot  bo  everted  after  this 
ojwratiou  without  risk  of  break int;  the  wire;  this  objection  is 
purely  theoretical;  no  case  of  such  airideul  ia  recorded,  and,  in 
view  of  the  great  tlexibility  of  tiie  wire,  it  ia  most  unlikely. 

To  combat  these  points,  two  modititalions  have  recently  been 
auf^gested  by  Worth  (8)  and  by  Harman  (9). 

Tho  former  uses  sjK'cially  prepared  kangaroo  tendon  for  the 
suture,  and  does  away  with  the  necessity  for  a  knot  by  a  some- 
what I'oiupiicated  and  lengthy  passage.  The  tendon  is  split  ami 
scraped  with  a  knife  to  make  it  thin  and  smooth;  it  is  soaked 
in  ether  to  remove  grease,  and  afterwards  in  a  solution  of 
biniodide  of  mercury  :  tiually  it  ia  lubricated  with  sterilised 
vaseline. 

Each  end  is  armed  with  a  Hagodorn's  needle. 


Worth's  Operation 

Tho  field  of  operation  is  prepared,  the  eyebrow  shaved,  and 
the  skin  carefully  washtMl.     A  general  aniesthetic  is  necessary, 

/asfrum<-aU—Thii  armed  suture,  needle-holder,  scalpel, 
scissors  and  horn  spatula. 

Firtit  Sf'i'i''. — Two  small  incisions  are  made  in  the  grey  line  of 
the  margin,  one  on  each  side  of  the  middle  line  of  the  lid  ;  each 
is  about  a  sixth  of  an  inch  long  and  about  the  same  distance 
from  the  lelluw.     A  third  small  incision— a  mere  puncture— is 
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miuli'  alx.ut  baU  an  iiu-h  ab-v..  ill.-  l.n.w  -j.poMt..  tin-  iuhLUh 
of  tht>  lid. 

5ir..»</  X^.///.'.— One  of  tho  hcmIIos  is  intn«l.i.-.>  I  at  \\w  <  ,.,ural 
end  of  one  of  tli^-  incisions  in  tli.'  lid  uiar^'in  (M  in  tli.-  dia^r.ini) 
and  .iirried  tipwanl  su»Knitiin.H)usly,  until  it  .uniMf^.-s  at  tlu- 
.•ontral  jMinctui-o  al^vo  tlie  l.row  ;  here  it  is  nv,'..t.T.'d  a-.d 
carried  d-.wnvvards  U.  the  central  end  ..f  the  -.llicr  lU'Msion  (f  m 
the  diat^rara).  There  is  now  a  sulK-utaneous  loop  of  tendon  wii  h 
the  two  ends  einerj,'ini,'  at  the  mar^^'inal  incisionn;  each  nccdlo 
in  turn  in  entered  at  the  other  end  of  the  corresponding'  m.isi.M. 

and  again  carried  npwanl  u.  the  snbi'utanooua  tissne  •>' <-  the 

hrow,  and  made  to  emerge  at     point  on  each  side  of  t,       ^ 
loop  (U,  X,  in  the  diagram).     By  drawing  on  the  mit.  "f 
an<l  ('   the  loop  V  is  s  nk  into  the  tissues:  the  loops  ■■■■ 
marginal  incisions  arc  then  drawn  in  and  Imried  hy  tr.r      - 
the  ends  at  U  and  X,  and  the  lid  is  raised  by  lids  traction  i.- 

the  required  extent.     Finally  the  n lies  are  reiMtroduce.1  at 

U,  X,  and  driven  snhcutancously  across  to  the  opp-^ite  siiies  of 
the  brow,  emerging  at  Z  and  Y  respectively ;  the  ends  are  cut 
short,  and  buried  l)y  slight  traction  on  the  skin. 

This  method  leaves  n-.  sear.  an. I,  therefore,  the  cosmetic  result 
is  good  immediately,  but  the  shaving  of  llie  eyebrow  involves  a 
deformity  lasting  some  weeks  ..,  even  months;  for  a  patient 
deiKMident  on  his  appearance  the  method  is  not  so  go.nl  as  that 
of  Mules. 

Harman  8  Operation 

About  the  same  time,  Uishop  Harraau  sug-estf!  Huother  and 
in  some  respects  supM-iov  niodlHcation.  He  jH^ints  out  H  it  the 
kangaroo  tendon  is  ditlicult  U.  prepare,  and  -liaws  at'.cnlinn  \'< 
the  statement  of  Worth  that  he  was  not  sure  of  its  stability  in 

the  tissues. 

Harman  uses  a  fine  cliain  of  the  variety  known  as  "  wove 
chiiin,"  made  of  very  tine  wire,  «|uito  smooth  to  the  touch,  and 
weighing  only  two  grains  to  the  inch. 

He   adopts  yet  another  path  lor    the  suture  ;   the  essential 
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differeiK'*'  is  tliiU  lit-  av.)ids  splittinj?  tlip  lid  margin,  \>y  l)iiryin<? 
the  cliJiin  sul)ciitinic(Mi<ly  just  abovf  tlic  mots  of  tlit"  laslit-s. 
In  tliis  \\:i_v  lie  j.'i''-'  <'^''"  ^''^  '"'"'^  "'^  ^'"'  '"^'*''"''""  ^^1'"'"''  l'^' 
says  may  follow    .Mules'   original  proitMhirc.     The  course  of 
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Worth's  operation. 


V\' 


IliimiHi's  njiciiitiiiii. 
-MHiiilicalinii-<  'if  Miil'-i'  nil' liilion. 


i      I 


tlic  ^uliifc  Clin  1m'  ^'•'■n  easily  I'mni  ilic  diii'^'rani.  The  in>!ru- 
meiits  r('(|nin'(l  are  llu'  chain  and  n  nei'dle  of  the  u-;ual 
Itiivoiift  -liiipe.  'i'lie  eliiiin  may  in-  soldereil  l>  the  needle  or 
secured  t"  it  iiy  a  piece  "f  silk. 


OI'KIJATIOXS  rol{   I'TOSIS  "1 

Tho  noodlo  is  imn..luct.a  tl.n.ii-l.  ihv  >kn,  al>nv,.  tlw  nui.T 
en.l  of  ll..-  l.v.w  a.,.1  .".rri.-.l  .l.vply  upwards  and  .n.twai.l  m 
a  point  (U  in  tlu-  dia^'ran.)  .jnM  ..xt.M-nal  tn  thr  r.-ntn-  -,  t  1h> 
l.row:  a  U-ngth  nf  .'Lain  is  drawn  tl.n.n^rl^  Milliru-u  fr.r  thr 
rest  nf  th/passanv;  alM.u.  six  inclu.s  aiv  .■nnuflh.  Tlu. 
„e..dh.  is  tlH.n  .vinMTt.-d  at  15  and  |.:,ss..d  d.M.ply  iMMuatl,  tlu. 
tissues  ,.f  tlu.  fureln-ad  verticaliv  downwanl  u.  tlu-  miImm.- 
fan.u.us  pla.u-  nf  tlu'  lid  t..  a  point  (C   in  tlu.  diagranr  n.ar 

the  lid  niaru;in. 

IJeinserled  a.  C,  it  is  passed  tl.rcn.t.1.  -In'  tarsus  ...  a  point  D 
on  the  skin  of  11.0  lid.  Henre  it  losses  verli.ully  upwards  to  ,, 
point  E  filu.vc  the  eyeh.ow,  and  tinally  heinj^  reintm.lurod  at  l.. 
it  is  carried  to  F  just  ahnve  tho  extern;.!  an-lc  of  the  l-row. 

The  sur-eon  now  rai..vs  the  lid  to  the  mpiired  extent  hy 
traction  on  tho  .'xpose.l  end.,  and  when  this  adjustment,  has 
been  nia.lo.  nils  olV  the  ehain  and  buries  the  ends  und.T  llu'  skin. 

The  parts  of  the  chain  huri.M  under  the  skin  prever.l  the  lid 
from  dro..ping  until  the  -ranulation  ll^nc  has  grown  up  into 

the  spaces. 

llarman  rceonuuonds  that  the  final  adjustniert  of  the  height 
of  the  li.l  should  1...  made  some  days  after  the  i-rimary  operation, 
and  that  the  ends  of  the  -hain  be  left  long  for  thi^  period,  so 
as  to  allow  of  sueh  ail  jusliuL.nt. 

This  method  is  but  little  more  dittienlt  than  Mules'  plan;  the 
avoidance  of  the  marginal  incision  is-con.Mderin-  the  tluckiu  — 
of  the  suture  employed-an  improvenienl.  <  Mu-  great  drawback 
lothemodilicalion  isthal  the  chain  is  necessarily  dcnvi  ov.r 
considerable  trans  nf  skm  dnnn-  its  pru|,.,,._'ed  p.i^-.iuc.  and 
unle.ss  aseptic  prepar.M  i-.tis  have  hem  v.  ry  compld.  .  thrre  i.s  a 
risk  that  it  maybe  infected  dun...;  tln.s  cither  fciu  tne  .skm 
it.solf  or  ironi  the  hairs  of  tlie  biww,  which  arc  not  .shaved. 
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(Jroup  2  (/A.— Panas'  Operation 

In  Piiiias'  (10)  operation  a  fold  of  tlie  skin  is  carried  up- 
wards and    ixed  to  the  frontalis  muscle. 

Jnstrniddits.—i^ciilpel,  di-secting  forceps,  horn  spatula, 
scissors,  scjuint  hook,  pressure    forceps,  needles  and  neeiUo- 

lioider. 

Of  those  tlie   ho.n  spatula  and   the  .Mjuint  hook  may  be 


1  .111- iMtK  riii.d  ill  I'.iiiii-' Dpinili'iii 

(nnitted,  l>ut  the  hitter  is  very  useful  in  hohUiiir  parts  out  of 
tlie  surfre'in'-i  way. 

(u'Ui'nil  UM.estluxia  is  re<|Uir.'il,  and  the   eyebrow    inii'-t    be 

shaved. 

Firs/  Si'ii/r.  StreU-hintr  .I.e  ex elid  over  the  horn  spatula, 
he  makes  mi  almost  horizontal  iiicis;  i  in  th«-  norma!  fold  of 
till  lid,  |n-t  i.i'lnw  tl'.e  brow,  throu^rli  >kin  and  orbicidaris,  so 
as  I".'  la\   bail'  I  lif  ^rliiial  fasca. 
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A  second  im-ision  parallel  with  this  is  uuv.l.  thv.ugl.  .h. 
skin  and  nn.sd.  along  tho  .yeWow.  and  tin-  briage  thus  uuuU. 
is  freed  iron,  its  deep  uttarhn.ents  and  renunns  i.xe.l  unl)  at 

its  extremities.  i    •   1 1  *„ 

The  width  of  the  bridge  is  the  measure  of  the  height  to 
which  the  li.l  will  be  raised  by  the  operation.  It  n.ust  there- 
fore In.  aeeuratelv  estin.ated  before  the  second  uu.s..u  .s 
made.  Fron.  the*  lower  wound  two  vertical  cuts  are  .nade 
down  to  a  point  below  the  upper  m.rgm  .  .f  the  tarsal  cartdage ; 


Fio.  -.S:..-  I'ftii*"'  oporation.     Sutures  on  tl.c  left  side  only. 

,„,„,,.  ,hev  diverge    almo.t    horizontally.      The    ••entral    Hap 
thu^  marked  out  ,s  d.s.sected  up,  and  left   attache,!  .mly  by 

its  lower  part. 

Scroll,!  Sloqe  -The  surgeon  now  takes  a  needle  thrca.le.i 
^vith  thin  strong  silk,  and  passes  U  thmngl.  .h.  sk.n  an.l 
nutsde  above  the  h.ghest  mc...  .,  *.pposite  one  edge  „t  the 
central  ilap.  Next,  hobling  the  br.dgc  out  ot  the  way  (a„d 
tin.  n.av  be  d-ne  most  c.nven.entlv  w,th  tin  -M'nnt  hn..k), 
1,,  ,,,..:.s  the  suture  .UHh-rncat  h  .t  to  the  cet.tral  ilap,  wh.,', 
i.  „,  turn  perforated  at  one  corner  ;  then  he  brings  the  suture 
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liMck  iiiidi'l'  till'  liriil'Jt'  ;i!i(l  t  lir'Hii^^;  imi-rli'  ;iiiil  skin  t^  :i  |H)iiit 
cldv,.  |i  ilii'  ]i(iint  cil'  tMiti:iiici'.  A  -iMoiid  '•iitiirt'  i^  |i;i--.'il  in 
till-  siuuv  w;iv,  lioldini;'  llir  ntlit-r  cui'iu'!-  of  tlic  ctMitnil  Hap. 
Jf  now  tlif  four  tliiiMil--  III'  drawn  iipoii,  t\u-  square  of  -kin 
will  li(>  drawn  iiji  lliro!ii:li  a  distance  i.'orr('s|iMiidiiiL:-  to  thr 
lii'iirlif  iif  till'  Iu-IiIl;'',  and  fixed  clnsely  t"  the  fprntalls.  It 
will   often    be    1"Iiim1   that     I  liefe  is  smile    li;t!e   eveVsii'll  <il     the 


I 


^n... 


It! 


Fli;.  ■'•J.     y  ■■!  I  -'  I'l"  liitii'ii.     l'">llioii  "t  ]aris  alhr  sutui'  -  am  ti''il. 

j„l      ,,,,d     1,,    rnrr.rl     till-;     it    i      (iftell    liece--a  I'V    to    pa--    other 
Mitiires  to  draw  n|i  the  tarsal  plate  before  tlie  first  are  ticii. 
Takiiii:'  a  -iniihir  ^ntiire   to  iho-e  alreadv  ii-ed,  the  Miru-eoii 


na—es  it  tliroML'h  the  -kin  and  inii>ele  nearer  tiie  cant  hii~  I  han 
ihe  priiKipal  one-  already  passed,  under  llie  lirld'jv,  ami.  at 
ill,,  outer  -ide  of  the  "  teiidnii  "  llap,  takes  I1..M,  with  the 
>iltm-e,of  tlie  orbital  fa-eia  and  upper  edL'V  .>f  the  tar-al 
carl  ikiU'e  ;     tlien    passe-    the    suture    under    the     br,dgi'    and 
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..„  ..;,.  S.I..     Tlu.se,  by  .bawin,  up  tho  skeleton  ,.,    tb.    U-l. 


prevent  eversioii 


Fir..  ;',:.  -M..-'.ili':''i<"> '■'''''>"''■""'■'''""• 
n/n/  N/a,/..-.\U  fmr  are  tied  -ver  a   pieee  nf  dnnn,,::. 
,a  the  wounds  elo.sed,  as  far  as  possible,  wuh  several 


tube,  ai 
stitoheA 


,n.,.v  are  s..vonU  poin.^  of  disadvantage  in  tbis  npen.t,..n. 
It  .uU  be  n.tuW   tbat   tbe  deep  MU-bu-e  of  ,h,.  bnd.e  h..s  n. 
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c'ontiict  witli  skin,  and  can  only  he  rovoroii  from  its  fd^t-s  hy 
•rrowth  nf  cflls.  Tlii-  cntiiils  a  coniparutivoly  Innt,'  coiivalfs- 
ifnce  and  a  jici-niancnt  diniplfd  si-ar,  wliicli,  Ik.wcv.t,  is 
much  li'-s  iioticcaldr  tlian  would  he  natnrally  cxiiccti-d. 

On  tilt'  "liitT  hand,  the  conin'ction  of  skin  and  niusclf  ia 
cl.ise,  anil  ilii;  possihle  action  is  the  niaxinium.  The  flcvatii>n 
can  lie  L'an^'cd  with  irreat  accuracy,  and  the  .iperation,  tiicMi;_'h 
its  dt'-iri|)tinn  may  read  -li<jlitly  i-oni|ile.\.  is,  as  a  matter  of 
fact .  vei'y  simple. 

A  slifriit  alteration  of  the  incisitm  will  alluw  the  surgeon  to 
avoid  the  objectionable  coaiitatinn  of  skiti  to  a  Ln-anniatmf,' 
snrface  which  was  mentioned  as  the  chief  disadvantage  of 
this  cperation. 

Fir.-^t  Staqf.—  Wiivu)'^  decidd  the  amount  ot  elevaliim  desired 
— <v/.  6  mm.— and  havinj,'  maile  tlie  iirat  incision  in  the  nsiial 
way,  the  suij:con  makes,  at  a  distance  equal  to  o  mm.  1  elow 
the  first,  two  others,  separated  by  a  s])a(e  about  10  mm.  ;  from 
the  iiroximate  ed^-es  of  these,  two  vcrlical  incisions  are  carried 
downwards  for  about  12  mm.,  ami  then  ttirned  sli-,ht!y  towards 
the  inner  and  outer  extremities  of  the  lid. 

'J'lie  whole  area  marked  out  liy  these  incisions  is  then 
dissected  np:  two  stunt  sutures  armed  at  each  I'mi  with  a 
needle  are  j.assed  thnrngh  the  skin  at  a  distance  of  C  mm.  fidiii 
the  first  incision  at  the  point  shown  in  the  din-ram.  ^md  tlien 
onward,  under  the  loosened  skin,  to  tb.'  first  incision  ;  iicre  tiiey 
sink  deeply  t!irons.'h  the  frontalis  to  emerge  above  ibc  brow. 
When  they  aiv  drawn  tifjlit,  the  fold  of  skin  is  drawn  up  under 
the  eyi'brow  t,^  L'.tiii  attachinent  to  tlie  fi utalis.  it  in.iy  be 
sail!  that  the  alluclimeiit  of  tlie  skin  is  not  m'  close  as  that  in 
the  nti'_'inal  ojier.ition.  since  the  derniis  is  not  divided:  rids 
obje:  t'ion  can  be  met  by  m.akiii;.^  an  incision  across  the  tendon 
tlap  *■'  mm.  fr<.m  tlic  iop,  .nii!  ]iar.~iii;4  lln'  sutures  ;is  in  Tanas' 
method  but  takr  -  a  b..ld  on  ilie  ujijcr  ijarl  also  of  the 
tendon  tlap. 

Ai^   •iIHTatinii    vri    a    s,,i,..-\vhat    .similar   desipi    is   that   of 

He8»<    11). 
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Hess'  Operation 

j,ai,.s  ni  S,,enr..r  W. Us  laos.ure  forcci«  may  Lo  a.ulcHl  as  ul 
jiussililo  ulilily. 
^V,./  >•/,.,  -Tlu-  , uti.nl  lH.in^ani.sUu>tisea.u...l  tl'.o  ey.l.-uw 
„n  il,..  all.  ru.!  .Kl.  sl,av.d,  U.e  surt^euu  luakos  an  n...su.n  al^ul 
,.o  Mul.es  Ion,  Uunn.lMlK.  sk.n  unly.  n,  Ih.  la.o  nf  ih..  ..>.•- 

I.,„,v.  ana   .i.ss.rls  ...vn    -sul..utan-ously   ahno.L    lo    Ua-    lu. 
„..nl.M   ul   l!>f   lul  in   us  vvh-.U'  len-th. 

sv, /,s/,...-Tl„....  .utu.es  arc  ueede.l.  one  for  ll.e  njuUll 

and  uu,.  lo.-  .  ,ul.  end  uf  U.o  Ud.     They  are  anu.d  at  each  e..d 

:;!. il.-.     0,.......dle.s,as.dU.n,u,h,i..l.u.-o 

U,e    Us.u.al    a.ar,Mn      i    U.o    Ud    and   ra.-ru-d    u,.va.d>    .n    th. 
....vat   .nad,.    i,    .ho   ...vious  d..e,Uu..    hHu..n   sU.n   .^ 

,,,„„uans.   t,    th.  lUst  ...c.s.on  ;   here  the  n.-.dlc  .s  ..u.deo 
;:eUat.Mi.n.u..Ie  deeply,  and  U.euh.o...la  on... ^^^^^^^ 
;,i,  .  „.w  nallnue,.es  ahove  the  h.o..      I  he  fello.  m^^  d  e 
,,.,ae  tu  ..enemae  about  :.  mu..  (.•on.  the  ent.a.ue  of  th.    1.  ^  , 
:   to     h.  lashes,  and    to    r.n  a  .a.allel  .  ouv.e  to  .ts   e     ,. 
J,   ,a.lv  the  t.o   ............  M,ta.es  .re  ,a...         1  ,  now,    h 

,        .„a;:ued,a...u,,.n,thehd.sra.sod.and.hesl.n,,..lded 

,..,,,,.  ,.e  l.,s.t.on  o,   .ho  .o.u.al^ad,...n.wn  ..pa,.^ 
I.esa..e.adhes,ontothe......leln,he.Mhan     eh.e^^^ 

.Unves^dnuvnu,  a.h..has.s,ecessa,y,n.a:    he    t....^e. 

U.he.     Tho  ^w•und  is  eU.ed  scpa.ately. 
Th.;o,,e.at.on..ve,yMn,,,eatM.v.,n,e.>,.v...t.u,ne,... 
Ti.  sea,n,,u..nu,,e.e,adae,l.,n,  coveted  1, -he, row.     o 
.^,.  „,  U.e  evehtoNV.     The  attaehn,e,.t  of  the  ..k.u  to  n...^el.    .. 
'     ,n   :he  o.....a.>on   of    I  anas,  and   the    f...ntahs. 
'■'■'^"^^''^^    ",;,,.:.,  s.-hfavo.uahle  co..d.t.o..s  as. n 
theiefore.  'toes  net  ael   un...-i    m- i' 

the  follliel'  ease.  ^orriw! 
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I"'  iiiadis  I>v  tJu.  dissection  ti.  inclu.lc  in  its  upper  part  suitu. 
<>t  the  fronto-orljicuhiri.s. 

Ciiuui'  2  (t;).— ferpia  (12)  ircunmini.Is  Iniii'jinj,'  u  .slii.  ni  il,o 
fr.iiliilis  (l.,\vn  unil  uuil.e.ldiug  it  in  tl.u  lid,  cu  the  front  of  iho 
liir,-ul  plate, 

Fergus's  Operation 

/V,s/  .sVf*f/»-.— The  sanio  instiunu-nls  are  needed.  'J'hesuri,'e..n 
makes  an  inrision  in  the  hrow,  al.uut  an  ineli  and  a  lialf  Innu; 
he  di.^secls  upwar.ls  so  as  to  lay  hare  the  surface  of  the  fruntalis 
lor  Mime  two  i  ,.  i  -s  and  ihAvnwards  hetueen  the  oihieularis 
and  the  tarsal  plaic,  aim.^st  to  the  lid  mar<^in. 

^rconU  S/ajf.-Ua  disseets  up,  opposite  the  cenlre  of  the 
incision,  a  flap  of  tlie  fmntalis,  ah.iut  tUr.'c-([ii;,ii,.r,s  of  an  iii.j, 
Iiroad,  separatin.i,' it  .m  each  side  from  the  uiu  >  n(  the  nniMl,. 
for  some  two  inches,  and  dividing,'  it  helow,  so  that  it  is  only 
attached  hy  its  iijiiicr  posterior  extremity. 

T/iird  Stmjr.~T\u,  loops  of  suture  are  passed  through  IIh> 
muscle  tiap,  and  the  f,,ur  needles,  after  traveisino.  the  tarsal 
plate  in  irs  thickness,  arc  hnm,i.'ht  out  on  the  skin  near  iho  lid 
mar-in.     Jfc^re  they  are  tied  over  a  piece  of  draina-e  tuhc. 

F,.in-f/.  S/,':/,:—Thii  skin  wound  is  sewn  up.  This  operation 
i8  not  ditlicult  to  perform  on  tlie  cadaver,  and  seems  satis- 
factory, with  the  exception  of  obliterating  the  normal  fold  uf 
the  lid,  hut  we  have  never  had  an  opjM.rtuidty  of  seein-  a 
patient  on  whom  it  had  heen  performed.  In  the  original  papei 
an  illustration  ilepicls  a  very  successful  resiil;. 

Ferprus  .states  that  he  has  not  contirnied  lhi^  operatioti,  and 
few  surgeons  have  imitated  it.      Recently    !{nl,erts  of   I'hila 
deljihia  has  described  (19)  a  similar  nietle.d  : 

Fir.-t  Shf/r.—Mtw  .-having  the  eyebiov.  he  makes  an 
incisKui  ah.ng  tiie  win.le  leiiirMi  of  the  sujiercdiary  ijo-.c, 
and  from  tlie  nasal  end  id'  this  carries  a  second  ver:  ■  il 
incision  up  to  the  lii;cof  tlie  liair.  The  flap  ihn^  miirked  out ;. 
turned  up  and  outwards,  so  as  to  expose  the  nc,ipit().rronta!i> 
ISf'rond  I'^hi'/r. — An  iiieision  is  made  throutrh  the  skin  ..f  the 

lid      IMsf      beldU      tjli'     iiniiur     iiiirr»i'«.     .,f    fl...     ..^l.Jf       ......4     •!.„     il     . 


III 


OPKI{.\'II(»NS  l'()l{   1"I'«>SIS 


79 


li.l.iw  tliis  i.-4  tiinifd  (Inuii  until  tlir  iipj"  r  •"Ij:-  "I'  tin-  tiir- il 
plato  is  exposed.  Thf  l-riili."'  "f  skin  l.rtWf.  ii  tlu-  two 
liunzontiil  iiicisic.ns  is  iimJermiiU'il  to  t'oriii  ;i  tumik'l  tmiii  one 
wound  to  the  otlnT. 

Thlnl  Sto'i<.—'\Ui-  siiriTfoii  umIx  two  incisions  vrrliciilly 
tlirjii<,'h  the  occii.itn-ffMntiilis,  alioiil  >  iniii.  ny.u-l  and  :'.'•  mm. 
loiijjr,  op|)o>ite  tlif  ImiiK.'l.      A  CTOSS  c-nl  joins  ihisc  iit  tlu'  t.-|). 


j.-|i:      (J       i:nl,iit-i's  opcrutioii      Kiid  mI' lillti  atiiye- 
The    iliin   liins    mad.'    i^    i.a-n.'d    dnwn,   -lijiptid    tlirou>rli    tin- 
nrincl.  and  -.  .iirfd  to  tlu'  u|  pel'  part  of  i  lie  tarsal  plate. 

/  /■/'(  Stmi' .  —  A  i..irrow  strip  al)oiit  t  Mini,  wide  is  cut  <iii 
.M(  ii  -;;1  of  the  jrap  in  the  nm  <  h'  left  .■>■  turiiiiiL'  down  tlie 
thr>  ;   th     <irip-- are  left  iiituelied    liy  t  heir  upper  ed^'e  mdx . 

/■■.'/■/,  SI'i'i'. — The  :rip-  are  >ecuri'd  t.i  tiie  t  iirned-ddwn 
ll:ip  and    .1  each  other. 

Si  'th  Stniji:.    -Till-  w..und>  in  the  skin  ai<-  -evii  up. 


Ml 
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(iiton-  2  ((/).— Another  plan  is  to  iittach  the  tendon  ot  the 
lovator  |>al]>tibr«;  superioris  directly  to  the  frontalis,  so  that, 
when  this  latter  inusrle  acts,  it  draws  on  the  normal  niechaniHtn 
for  raisinj;  the  lid.  There  are  two  varieties  of  this  method, 
described  by  Angelucci  (13)  and  Sourdille  respectively. 

Angelucci's  Operation 

Insirnmeniti. — Scalpel,  dissecting,'  forceps,  s(iiiiiit,  hook,  scissors, 
two  sutures  aruied  with  needles  at  each  end,  iiecdie-liohler. 

First  Staijt. — The  surgeon  makes  a  curved  incision  alioul  an 
inch  li>n;4  a  little  Udow  the  eyebrow,  and  puialiel  to  this. 
From  this  incision  he  disse(;ts  downward,  keeping  dose  to  the 
skin,  to  williin  a  (juarter  of  an  inch  from  tlie  lid  margin,  and 
tlien  makes  u  jMickct  under  the  frontalis.,  lajneulb  ilie  centre 
of  tiie  l)row. 

Ki'nmd  ,SV"(/c,  -  He  then  cuts  through  the  filres  of  the 
orliiculiuis  in  u  horizontal  line  about  3  mm.  iiliove  liie  upjter 
border  of  the  luisus,  and  through  the  orbital  fascia,  laying  bare, 
at  omft,  Uie  insertion  of  the  levator  into  the  tarsal  plale. 

Third  Stiujr. — Ho  now  pa.sses  a  squint  ho(jk  under  the  tendon, 
and,  drawing  it  forward,  divides  it  ibout  4  mm.  fr.nn  the  tarsus. 
Fourth    Slmji:. — Now,    taking    the    suture,    he    passes    b.itli 
iicciUcs  through  the  tlap  of  tendon,  so  a.,  to  leave  a  loop  on  tlif 
anterior  surface,  and  currying  ihem  upwards  into  the  pocket, 
under  the  brow,  he  makes  them  emerge  through  the  skin  above. 
In  tliii  same  way  the  second  suture  is  passed.     When  these  are 
ilrawii  taut,  the  tendon  flap  is  brought  into  contact  with  the 
deep  surface'  ..i  the  frontalis  and  Incomes  attached  to  this. 
Fifth  titicje. — The  skin  wound  is  sewn  up. 
Angelucci  rocommends   that  the  final  adjustment  1)6  made 
some  days  aft.-;r  the  operation,  but  it  woulil  seem  unwi.se  in  this 
as  in  other  operations  to  interfere  at  such  a  date  with  the  new- 
fo  Miud  adhesions. 

'the  ilisadvantages  of  his  operation  arc  that  it  is  not  possible 
if  the  levator  is  wLolIy  absent,  and  that  it  ellaces  to  some 
extent  the  normal  fold  of  the  lid.  Sourdiile's  (14)  metljod 
aims  at  avoiding  thia  slight  deformity. 
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Sourdille  8  Operation 

f'ir.'if  X/././c.  -Till'  siiiiic  iii.slruiiii'iitrt  iiif  iiffdcl.  Tilt' sur|,'t'on 
n);ikes  ail  iiii'ision  filmiit  itn  imli  ami  a  fpiiirliT  loii'.',  <'urviMl  so 
thai  its  two  I'XtifiiiilifS  air  mihic  ">  nun  lu'l.iw  llic  lnnw  ami 
tlie  Bunuiiit  of  tlic  cnnvcxity  a  liltlf  al'iivc  ii  lln'  incision  is 
ilr'>jieneil  ihrmi^'li  llif  froiitn-drliicnlaris.  'i'ln'  llap  tliiis  inarkcil 
out  is  ilissfolcd   lip,  so  as  to  lay  bare  tli'-  I'lliital  fascia  just 


km  Fio.  11-   DiiiL-iaiii  to  show  rflations 

tl.i]' i>  turneil  (iiiwii  anil  ilip  timioii  of  in  ih'    liiinl  sla^'P  nt  Soiirdillt 's 

till  li\atiir  ilrawn  tlir.iijfli  an  incision  oi«>iaU(>n. 


er 


Fi(i.  10.— Sourilillc'f- lilxTHtion      Tlii' sk 
■t       ■     .  II  ._._     _  t  .  1  ...  .1.... 


\atiir  ilrawn  tln'Miijfli  an  incision 
in  the  orbiUil  fiwcia. 

Iitluw  the  '    my  iii:nu''iii  "''  tlic  nrhit.      A  |M(ckft  i-  madr  mid 
till-  iVdiitalis. 

Si,())iil  Sliiiji  . — IK"  linw  cilt^    lliriiiitrli   till'  l;i-iia  i|iiitf  i'Im^c 

to  (lu>   liony  attarli ui  ;   a  few   Inlmli'^  <>\   lal    pn'suiit  in  the 

wound;  tlit'-i'  arc  pusliod  nn  niic  side  and  the  tondon  nl  llic 
levator  comes  inti>  view.  Tlie  ■^iH'<j-eMii  passe-  the  juint  hook 
liehind  tliis  and  pulls  it  well  out  'A'  llie  wniiiid. 

'Thin/    Shiijr. — Then,    taking?    ;:    di)iil.ly-aniied    -nliii'e,    he 
pierces  one   side  of  the  tendon   from   liehind  t'nrward-;   with 
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both  needles,  and  then,  larryiiij.'  tlieni  upwards,  crosses  the 
threads  and  pierces  the  tendon  ajrain  with  both  needles  at  a 
higher  level  (suture  "  en  X  "),  A  similar  suture  is  passed  at 
the  other  side  of  the  tendon. 

Fourth  Sfafjc. — Tlie  tendon  is  divided  behind  the  hook 
and  the  needles  carried  up  into  the  pouch  under  the  frontalis, 
to  emerge  on  the  skin  after  perforating  this  muscle. 

/•'//■//(   tSfnf)f. — Lastly  the  skin  wound  is  closed. 

lU-  incising  tlie  fascia  close  to  the  l)one,  Sourdille  thinks 
that  the  lower  part  Avill  act  as  a  pulley  round  which  the 
tendon  of  the  levator  can  play.  At  the  same  time  the  fold  of 
tlie  lid  is  not  obliterated.  Clearly  this  operation,  also,  is 
inadmissible,  if  the  levator  is  absent. 

Calderaro  (20)  has  found  it  unnecessary  to  divide  the 
tendon  of  the  levator,  since  the  loop  held  on  the  hook  can  be 
drawn  with  moderate  force  so  far  that  it  can  be  sutured  to 
the  frontalis  (m  the  level  of  the  eyebrow. 

Ckoi  I'  3. — Operations  making  use  of  the  superior  rectus 
(methods  of  Motais  (I-"))  and  I'arinaud). 

(iKocr  3  (rt).— Motais'  Operation 

The  method  of  Motais  is,  theoretically  at  all  events,  in  some 
respects  more  scientific  than  those  others  which  we  have 
already  discussed. 

[nnfruiiKuts. — Sharp  hooks,  squint  hook,  scissors,  fixation 
forceps,  scalpel,  needles  and  needle-holder. 

The  operation  is  divideil  into  several  stages.  A  general 
anirstlietic  is  not  always  necessary,  and  when  it  can  be  dis- 
pensed witli  the  s'.irgecui  is  much  better  able  lo  judge  of  the 
probable  success  of  the  procedure. 

Firnt  Starji . — The  upper  lid  is  everted  and  dra  wn  upwards 
by  a  sharp  hook,  and  the  globe  of  the  eye  is  drawn  down  l)y 
another,  so  ar  to  expose  the  whole  cul-de-sac  of  the  con- 
junctiva. A  horizontal  incision  about  15  mm.  long  is  made 
in  the  coninnctiva  over  the  insertion  of  the  superior  rectu.s 
nmscle,  and   from    the    middle    of  this  a   second   is   carried 
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upwards  vertically  until  it  ivaclios  tiu-  tavsii-^.  'I'li.-n  the 
conjunctiva  and  tl.e  capsule  arc  dissectcl  ■^^^^y  tr..m  the 
tendon  by  si-issors. 

Sernnd  Sfn,ir.—T]w  sur^e.m  ])asscs  a  squint  honk  under 
the  bared  tendon  and  dejiresscs  the  <rl..bc  with  it,  nninvini.' 
the  sharp  hook  from  the  sclerotic;  then  seizes   the  middle 


Fio.  42  — Motais'  orrration.     Incisions  in  flie  ennjunotivs. 

(ibres  of  the  tendon  2  or  3  mm.  from  it?  insertion  and  divides 
them  transversely,  iniikinp  an  iucision  -i  mm.  lonp.  From 
the  <'xtremities  of  this  tnuisverse  incisidii  he  makes  other 
vertical  incisions  10  or  12  mm.  in  length,  so  as  to  isolate  the 


fjr,.  43. — Motais'  oprration.     M<'<li.ni  slip  of  t(  ntlim  njiikvi  out;. 

middle  pn-Hon  of  the  tendon,  which  remain-  ,  tached  to  tiie 
muscle  only  by  its  posterior  (upper)  end. 

Third  Sfn<jr. — A  .small  incision  is  made  throu^li  the  orlntal 
fascia  just  above  ilie  tarsus,  and  the  anterii.r  surface  of  th-.s 
plate  is  cleared  sli<j:htly. 

Fourth    Stay>.— Through   the   flap  of    tendon  close    to    its 
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anterior   cxtirrnity,    and   from   the   superficial    to   tlu>   deep 

surface,  are  passed  two  needles  at  the  endu  of  a  sinpfle  silk 

suture,   so  that   the  tendon   flap  is  held   l)y   a  looj)  of  silk. 

'lese  needles  are  tlien  passed        oufjli  the  hole  in  the  orliital 

seia,  and  made  to  perforate  th.-  tarsal  earliliiirc  fnun  before 

ickwards  at  a  point  varyinijr  according  to  the  elfect  re(|uired. 

.'he  ends  of  the  suture  are  tied  over  the  conjunctiva,  nnd  tlie 

effect  can  be  immediately  observed ;  if  the  lid  is  not  suliiciently 


Fin,  44.     I>iaf;iani  ni  parts  in  final  sta{,'p  rf  Miitai>'  ii|«  r;i(ion. 

raised  the  needles  may  be  withdraAvn  ihrmigh  the  tiirsns  ;ni(l 
reintroduced  nearer  tiie  fissural  margin.  If  the  opening  is 
too  wide,  the  suture  tnay  be  slackened  a  little. 

Fifth  l^tdi/e. — The  conjunctival  wound  is  sewn  up. 

The  operation  is  not  mucli  more  dilHcult  than  advance- 
ment, and  seems  to  have  many  advantages.  It  ensures  that 
relation  between  the  direction  of  regard  and  height  of  the 
lid  which   during   waking   htmrs  at  least  is  ah.iost  constant, 
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but  it  has  some  disudviuitajros  and  risks;  tht-  kn..t  on  th.> 
mucous  surfi'.CB  of  the  lid  lias  in  soni«  instanr.'s  laM-^.-d  very 
troul)l.-s..nic  ulceration  of  tlu'  cornea,  which  has  scimusly 
iMtcrtVred  with  vision  altcrwards. 

In  the  prai-ticc  of  tlie  ori-rinator  no  .litliciilty  has  f,.llowed 
in  regard  to  weakening  the  elevators  of  th.  glolu-,  Init  others 
liave  found  the  upward  movement  impaired,  ami  tlie  patients 
have  complained  of  troublesome  diplopia  on  lookinir  u]). 

Stepiienson  (21),  with  a  view  towards  simplifying  the 
procedure,  advises  that  the  outer  lialf  instead  of  the  mi.hlle 
third  of  the  tendon  be  attached  to  tlie  lid. 

tisoip  :}  (?0.-  Parinaud's  (It*-)  Operation  has  a  somewhat 
sin:ilar  form,  and  is  based  on  the  same  principle,  Le.  the  use 
of  the  rectus  superior. 

Instriiimnt'^'.—'Vhe  same  instnimenf-^  are  necessary. 
First    <SVrt;/e.— Tlie    upper    lid    is    everted.      Tlie    surgeon 
grasps  the  conjunctiva  near  the  upper  edge  of  the  tarsus  and 
makes  a  horizontal  incision  throngli  the  mucous  membrane 
])arallel  with  the  tarsal  plate. 

Serund  .S7(f;/f'.— Rotating  the  eye  downwar.ls  with   forceps 

or,  if  necesf^ary,  with  the  sharp   I k,  he  searciies  for  the 

tendon  of  tli    rectus  through  the  iiici-^ion  jn><t  made,  dissecting 
up  the  conjunctiva  as  far  as  may  be  found  rc.|Mi<ite. 

Tliinl  .V/rtf/r.— Taking  a  suture  armed  with  two  needles,  he 
passes  it  under  the  muscle  and  tlie  adjacent  capsule.  Kacii 
needle,  then,  is  made  to  perforate  the  conjunctiva  near  the 
edge  of  the  wouiul,  and  then  ])a<ses  through  the  tendon  of  the 
levator  palpebnu  on  to  the  anterit)r  surface  of  the  tarsal  plate 
between  which  and  the  skin  it  travels  to  the  lid  margin, 
coming  (>ut  chwe  to  the  lashes.  Tlie  points  of  exit  -lioidd  be 
about  7  or  8  mm.  ai)art.     'i'h.'  end-^  are  tied  over  a  j.iece  .>f 

drainage  tube. 

Calderaro  (20)  has  slightly  modifi«-d  I'arinaud's  .>peration, 
and  is  nmch  pleased  with  the  result.  The  chief  ditference  is 
that  he  makes  a  vertical  incision  in  the  conjunctiva,  from  the 
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tarsus  almost  to  the  liiiilms  oorm-io,  anu  fixes,  by  c-atgut 
stitches,  the  ' 'ctiis  tendon  to  the  tendon  of  tlie  levator; 
measurinfr  the  distances  at  whi-h  tlie  sutures  perforate  the 
tendons,  so  that  the  distance  from  the  stitch  placed  in  the 
rectus  to  the  junction  of  the  upper  and  middle  third  of 
the  cornea  is  the  same  as  the  distance  from  tlie  edge  of  tlie 
lid  to  the  place  of  perforation  in  the  tendon  of  the  levator. 

('annas,  at  the  meeting  of  the  Italian  ()i)lithalmological 
Society  in  1D()2,  proposed  another  •ii.thod.  He  makes  a 
vertical  incision  through  the  skin  in  tl;e  mid<lle  of  the  lid  and 
lays  hare  the  tendon  of  the  levator,  which  he  divides  about 
0  mm.  behind  the  tai-sal  plate.  He  then  seeks  for  the  rectus 
superior  through  the  same  incision,  and  stitches  the  cut 
tendon  to  the  ri!ctus.  This  operation  excludes  all  action  of 
the  levator  and  is  therefore  inapplicable  to  those  cases  where 
it  is  merely  weak. 

Comparing  these  two  cognate  methods,  we  see  that  in  the 
latter  the  muscle,  the  rectus  superior,  is  less  disturbed  than  in 
the  former,  and  tiierefore  the  results  are  less  likely  to  include 
permanent  diplopia  on  looking  upwa.'ds  from  weakening  of  the 
levator.  On  the  otiier  hand  the  adhesion  between  the  lid  anil 
the  adjuvant  muscle  is  less  close  in  the  operation  el'  Parinaud 
than  in  that  of  Motais. 

It  is  clear  that  neither  of  these  methods  are  applicable  unless 
the  rectus  superior  is  uormully  devjloped.  Unfortunately, 
since  this  muscle  and  the  levator  are  parts  of  a  single  muscular 
sheet,  both  are  not  infreciuently  atlected  together. 

We  have  already  mentioned  some  other  defects:  the  liability 
to  disturbance  of  the  muscular  etpiilibrium  is  eunugh  to  act  as 
a  great  deterrent  to  the  general  use  of  the!:e  procedures. 
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OPKltAIIONS  ON   THE   LIDS 

A  SHORT  preliminary  sketch  of  the  structure  of  the  li.ls  must 
precede  miy  account  of  (I.e  various  operations  wliich  have  heen 
devised  to  correit  their  diseased  conditions. 

Tlie  lids  are  made  uj)  of  a  number  of  planes  of  tissue.  The 
akin  is  very  tliin  and  supple,  covered  by  very  fine  down,  but 
havuig  no  hairs  of  any  size  (except  the  eyelashes  at  the 
niiirgin).  There  is  practically  no  sul>cutaneous  fat;  the  sub- 
dermal  connective  tissue  is  very  lax,  so  as  to  allow  f,ee,  rapid 
"movements.  Into  tiiis  tissue  effusion  of  blood  or  lymph  may 
take  place  very  rapidly  and  copiously;  but  it  cann..t  spread 
back  easily  mto  the  oibit,  because  the  nioutl.  vi  this  cavity  is 
clo.sed  by  a  strong  fa.scial  sheet.  Hence  inllaniiiiation  of  the 
eyelids  is  rarely  followed  by  orbital  cellulitis. 

UiKler  the  ..ellularti.ssuc,  but  superficial  to  ihe  fascial  sheet 
just  mentioned,  lies  the  orbicularis  pali)e]>.arum,  i  well-marked 
eurular  mu.,  Ie  surr.mnding  the  palpebral  fi.ssu.e  :  internally 
and  e.xternaKy  it  is  anchored  to  the  bone  by  a  fibrous  band  or 
tendo  ocuh;  tl...  internal  of  these  is  much  the  stronger,  and 
passes  acr..ss  the  anterior  surface  of  the  lacrymal  .sac  to  the 
nasal  process  of  the  superior  maxilla. 

Above  and  below,  tiie  fil,res  of  the  mu.scle  are  connected  with 
the  other  sup.>rftcial  mus(  les  in  the  surrounding  parts. 

Under  the  orbicularis  is  another  plane  o'f'  cellular  tissue 
whicli  separates  the  muscle  from  the  skeleton  of  the  lids,  the 
so-called  tarsal  cartilages  or  i)latcs. 

8,s 
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These  two  aro  niussfs  of  dense  tilniius  tissue,  cresceiitic  in 
outline,  extonilinj4  fnan  tlie  iialpeliml  !ii>eiUiie  into  the  UcIh; 
tlie  upjier  is  Iho  hir<,'er  aii'i  ln.n<.'er.  Tlie\  fuse  ut  the  inner 
iind  outer  canthi,  wliere  they  lut-  ciinneeted  with  tlie  ten. lines 
oculi.  If  we  trace  them  away  fmui  tlie  tissuie.  we  Iind  thai 
they  thin  out,  at  tirst  <,'iadually  and  then  snniowluit  sutldenlv, 
inlii  the  fascial  sheet  which  was  sjinkcn  nf  almve  as  closiutc  iu 
the  orl.it,  and  thus  ihcy  are  :iltached  all  mund  the  l>ony 
margin. 

The  cfllulur  interval  in  front  of  the  tarsal  cartilage  is  shown 
on  the  eclge  tif  the  lid  by  a  thin  '  grey  line"  iH'hind.  the  lashes. 
This  line  forms  one  of  the  most  imp'i  ■  mt  'andmarks  in  all  lid 
ojH'rations. 

A  few  jioints  in  relation  to  all  ...  .■    operations  on  the 

lids  must  always  he  in  the  surgeon  s  n.-ul.  The  incisions  which 
mark  out  the  Haps  must  he  planned  with  care  hefnn^  the  actual 
operation  is  undertaken,  so  that  the  Haps  may  when  neceHsary 
he  made  and  placed  in  their  new  position  as  rapidly  as  pussihh'. 
As  a  general  rule  ih^y  are  almost  entirely  separated  from  the 
hodv  and  therefore  possess  little  vitality.  It  is  all-imj>ortant, 
therefore,  that  they  .should  be  shaped  and  fixed  in  their  new 
position  with  as  little  handling  and  bruising  as  is  possible,  and 
that  the  tixing  sutures  slioidd  be  as  few  as  is  c((nsistent  with 
safety.     All  such  operations  must  be  aseptic. 

For  most  of  them  a  general  anasthetic  is  desirable.  The 
jierformance  cannot  be  hurried.  Each  step  must  be  made 
accurately  and  carefully  ;  on  the  proper  performance  the  whole 
success  of  the  ojieralion  depend'-. 

Free  bleeding  w.i\i Id  great iy  interfere  with  the  oomfurt  and 
oonvenience  of  the  surgeon  The  operations  are  usually  made 
"  bloodless"  by  the  use  of  Siiellen's  clamp. 

In  passing  sutnires,  it  is  well,  when  j.ossible,  to  pien  e  the 
movable  flap  first,  and  then  lu  pass  the  suture  '''rough  the  lid 
at  the  selected  point. 

The  first  dressing  should  be  left  on  for  two  or  oven  three 
days  without  disturbance ;  at  the  end  of  three  days  it  is  usually 
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srifo  to  remove  Hiipoiticial  sutmu.s,  I)ul  deep  ouea  may  be  lefi  in 
fur  five  <<i  seven  days. 

Congenital  Defohmities 

Congenital  deformities  of  tlic  lids,  of  siitlicient  importance  to 
need  ojieriition,  i:ro  unions,'  the  nirities  of  oplitlialmic  surgery. 
When  tliey  exist  they  may  iill'oct  the;  lid  in  almost  any  part; 
the  commonest  deformities  are,  perliaps,  tlie  follo\viiij»:  epicaii- 
thus,  cololioma,  distichiasis,  and  maidevelopment  oi  the  piinila 
laerymalia  and  caiialiiidi.  This  last  condition  will,  most 
naturally,  he  dealt  wilh  under  tlw  head  of  the  lacrymal 
apparatu.s. 

Epicanlhus  may  lie  diviiled  into  two  varieties,  which  may  l)e 
called:  (1)  simple  or  temporary,  and  (2)  permanent  or  " mask- 
like"  epiianthus.  The  former  ia  found,  usually  in  young 
children,  as  a  small  fold  of  skin  with  the  free  concavity  down- 
wards and  outwards,  bridging  over  the  inner  canthus,  and  thus 
giving  ri.se  to  a  tiilling  deformity ;  rarely  the  fold  looks  upwauls 
and  outwards. 

It  can  at  once  be  made  to  disappear  by  pinching  r  the  skin 
over  the  bridge  of  the  nose,  and  in  most  ca-ses  it  vanishes 
sjiontaneously  with  the  growth  of  the  child  as  ihe  bridge  of  the 
nose  develops. 

It  is,  therefore,  most  inadvisable  to  operate  during  I'hildhood, 
unlest:  and  until  it  has  beeome  clear  that  no  improvement  is  to 
be  e.xpecteii  from  natural  growth.  Should  an  operation  have 
been  jterformed  and  the  bono  undergo  its  normal  development 
afterwanls,  the  scar  will  yield  and  from  a  line,  become  an  area, 
which  from  its  j)rominent  po.silion  ia  more  disfiguring  than  the 
condition  fur  which  it  was  uiuiertaken.  If,  owing  to  any 
defect  of  bony  growth,  the  failure  of  disappeaianco  is  permanent. 
Some  operation  may  be  justifiable. 

The  lu'ocedure  most  fre(pienlly  adopted  ia  that  devised  by 
\'on  Ammou. 
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Von  Amnion's  Operation 

IiKfri'iihiif^. —  .^-v.iljicl,  (ii.>M>(  1  iiiL^  I'l  III  [)S,  hi  isHors,  iiciilfs  and 

linliliM'. 

/'//•s/  Sfiiji'. — The  s>iii.'t;un  eHlimat.os  tho  iimoiiiit  nf  skin, 
wlikli  must  In;  reniovi'il,  l:y  i)infliiii!,'  it  iij)  tivcr  ilie  (lt'ffi"tivi> 
I'liilge  ut  tho  riu.se.  Ho  iiuitkH  out  iho  oxtuiit  nf  this  area  with 
a  poiicil. 

Siuoiitl  StiKje. —  With  the  ficaljiul  and  fi)i(i'|>s  lio  Kxcisfs  the 
I'lild  I  .H'ked  iHit. 

T/iin/  Stdijf. — He  brink's  tho  oil^i's  of  iho  wuund  t'iLr»'tlior 
witli  .several  sutiues.  The  lensimi  of  tlu?  stitehes  holds  tlie 
folds  stretidied  out.  Hr.iling  is  u.siially  lapiu,  and  the  icsullin^' 
sciir  it)  a  iiieiu  line. 

Wicherkiewicz'  Operation 

Wicherkiewiez  ( 1 )  ])ubliHhed  a  short  account  of  an  njHMation 
which  he  has  deviscil  for  this  def<jrnuty.  .■^iucc  tho  fold  covers 
tho  inner  caulhus  and  runs  down  and  wy  into  the  lids,  tho 
Hurt;eon  should  endeavour  hy  his  operation  to  allcct  the  ifiitro 
of  the  fold  more  than  the  lat.,rul  regions.  Wicherkiev  >;  has 
had  this  in  view. 

First  Stitije. — From  a  point  about  1  cm.  away  from  tho  internal 
canthus,  and  in  the  same  horizontal  line,  the  sui^eun  makes  two 
diverging  incisions,  enclosing  an  angle  of  ai'out  Gli"  and  rea-hing 
almost  Lo  the  l)ase  of  ihe  fold.  From  liie  extremities  of  the.se 
two  others  an;  cut  converging  to  a  point  a'.'out  5  or  G  mm. 
nearer  tlu;  lanlhus,  and  thus  mei'ting  at  a  larger  angle  than  tiie 
tinst.  'J'he.se  four  lines  mark  out  a  trapezoid  of  skin,  with  a  re- 
entering angle  towards  tlie  base  of  the  fold. 

iSeivad  Sluje. — The  skin  contained  within  this  area  is  then 
removed,  and  the  eilges  of  the  raw  urea  brought  together  by 
means  of  live  sutuf's 

In  the  more  severe  degrees  epicanthus  is  combined  with  im- 
perfect tlevelopiuenl  of  the  face,  and  iis,  in  fi'.ct,  only  u  part  of 
this   condition.     The   skin  is  tight  and  unwrinkled ;   the   pal- 
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p«'l>ral  Hssures  arc  siiiiill,  uiid  then'  is  a  want  of  i'\|uu.sHi<iii 
and  m'lnrul  fixity  of  uppeivniiicf  wliicli  lias  «*uj,'yi'>tfd  the 
iiiime  "  iiiiwk-lik*'"  epifaiitinis  fur  tin-  >UiU'.  It  has  bcfii 
nott'd  in  soiru'  cast's  that  thiTi!  is,  associutcd  witli  the  dc- 
fiiiiiiitv  (if  the  lids,  wiiiiklin^  of  thi'  l)ro\vs  tVoni  oviTiiction  of 
till-  frontalis  lunsfle.     Whethi-r  thi-i  ovfi-attion  is  M'l-omlaiy 


Fin.  iri,  — Wii'liTkii^wiiz'  npfrntinii.     Tlie  upin  r  li:,'iire  shuws  On-  area 
of  bkiii  reiiiuvcii  ;  the  luwer,  the  liual  result. 

to  the  luaUK'Vt'lopnu'iit  of  tlic  liils,  nr  primary,  arresting  h\ 
pressnn'  tlif  proper  growtli  of  tlie  Imiu's,  as  some  have  sug- 
gested, may  he  left  undeeided.  There  is  no  dnuht  that  all 
tlie  hones  of  the  region,  as  well  as  the  skin  and  nuiseles,  are 
alinorinal.     The  result  is  an  undue  tightness  of  the  >kin. 

In  such  eases  Foggin  ('2j  has  proposed  to  deal  with  the 
deformity  in  the  following  way,  with  the  ohjeet  of  slackening 
tlu'  tension  of  the  ti>-'ii's  and  thus  removing  the  obatade  to 
the  normal  liony  gruwlh, 
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Foggin'8  Operation 

T,t.ih-innnih.—\    t.'n..ti)iiiy    or   liiitvir   •Mtn'K't    kiuf.v    n."''-!' 
i„v,ll,-linl,l.M',  ^[KTully  shiiiw'<l  l'M«i  I'l  ''''^  '>v«''  ^^''" ''  I"  '"' 

till-  SIltllli'H. 

Fir^t  !<''"/'.  -'Hif  sMr;^t>i»li  priHsos  tin'  kiiih-  tlin'u.'li  t!i  •  >kiii 
ill  111.'  si. If  of  111'-  ;4liilK-lla,  uii-l  s.'j.,iiMt.>s,  siil"iil,tn.-MUsl\ ,  .ill 
lulls  finm  the  lu-il  l>"ii.-s  Jiii.l  tli.'ir  iiiim."li:it"  inM-lil-Mrli i. 

S,'r,„i,/  Sl.i:if.—\l-  in  ii"\v  alii.'  In  J'l.k  h\>  a  1'"M  "l"  sUm  in  lli" 
vo.^i.m  of  tho  dcfwlivo  bridge  of  tho  nns,.  lar-e  .ip.uuIi  lo  form  ;i 

hridi^e. 

He  priascrt  thn  siitnros  tlirmisjli  tliis  foM  finm  sul.-  In  si.l.'.  ftu.l 
ties  them  through  lini.  s  in  llie  s]..-'  ially  pit'i'.ireil  Km'I  l-l.il-i'. 
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('.iluLomanf  tholid  is  ii.'v.t  u  ruuiinoM  .lefunniiv,  aii.l  vny 
sel.lnm  so  miukcl  us  In  i.-inin-  .-iK'nitinn.  Wh.'ii  .1  .«•<  nrs  it 
is  foiiiia  as  a  lunro  or  l.-ss  .lo.'].  iiolrh  in  tho  iipiKT  or  the  lower 
lid.  Althou.'h  il  would  s,".-iii  i.rola'ole  Ui.il  ihe  iiol.li  1"^  due  to 
some  iui,M>rlVH  closure  of  the  la-ial  .let Is.  v.M  il  is  hanl  to 
explain  the  vari.^ties  of  i)osition  hy  any  r.'fen-ii.v  t,,  th.'  known 
facts  of  the  .leveloi.m.-nl  ..f  Iho  fa.v.  Th.>  maUormati.-n  of  tho 
lid  is  not  unfrequently  assoeial.-i  with  colohoma  ..f  the  .■h..r..i.l, 
which,  of  curse.  eaiin.-.t  he  du.>  U)  .h-f-Hiv  .losure  of  tli.-  f.i.ial 

.l.'fts. 

The  colohoma  is  usu.illv  a  ni.n-  nifk  in  the  lid  mar;iir.,  only 
to  Ik;  discovcn-.l  .^n  car.'f'ii  ol.,Mrv,.li..n  ati.i  vea.lily  lasscl  .-ver; 
such. therefore,  n.v.ls  ii..  tn-alnM-nt.  If  th-'  not.  h  U'  s.,  lai-e  as 
to  exiuise  the  e.unea  i)ernianently  in  whole  or  part,  it  will 
pr..l>ah]v  he  a.lvisahl."  l..  Hos..  it,  n..t  only  for  the  .leformity,  hul 
als..  to  prevent  mjurv  ..f  the  .•orn.-a  fnm.  l..iviu'n  ho,l...s.  Tl... 
..perati..u  may  he  r.,„s,d.Mv.l  as  a  f..rm  of  lars.,.rhaphy.  a  pro- 
ce.hii.'  which  will  he  .les.'rihe.l  fully  later. 

■Ihe  maru'.ns  of  the  '.'ap  »uisl   ho  pare.l  and  the  raw   od;,'es 
iavu^htLooelherandlixr.l  accnmfly  in  apposition  hy  several 

sutures. 
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The  rhipf  diflii  nlty  of  dealing  with  coloboma  of  the  upptM 
lid  is  to  maki"  a  satisfactory  margin  by  operation.  Peschel  {'•>: 
(kisfiilios  ,'i  uu;tlicMl  (if  piocrdiiie  wliicli  lie  :i(lu[ii<'d  in  a  case  of 
traumatic  coloboma.  with  good  results;  the  chief  point  in  it  is, 
that  lie  makes  a  rectangular  gtip  in  the  tarsal  plate,  by  excising 
the  t  riiuigul-,r  area  on  each  side  of  the  unclosed  wound,  and  fills 
it  by  displacing  a  similarly  sliajicd  piece  of  the  cartilage  down- 
wards. The  o])eration  seoms,  at  first  sight,  unnecessarily  complex, 
but  the  rcgularisation  of  tlie  inarjiin  is  a  point  of  real  importance, 
and  further  experience  of  the  operation  is  necessary  before  it 
can  be  decided  whether  it  be  preserved  or  not. 

DiSTICHlASIS 

Occasionally  the  lashes  are  arranged  in  two  rows,  of  which 
the  ]i(isterior  is  inverted  and  Iiruslies  agaitist  the  eye.  This 
condition  is  known  as  distichiasis,  and  requires  operation  some- 
times. It  may  l)e  considered  for  practical  purposes  a  subvariety 
of  tricliiasis,  and  sliould  be  dealt  with  by  one  of  the  methods 
wliicli  will  be  described  under  that  head. 

Lastly,  the  puucta  lacrvnialia  may  be  congcnitally  deformed. 
These  conditions  will  be  found  treated  of  in  the  chapter  on  the 
lacrymal  apparatus. 

OrERATlONS   FOR   AcyUIRET)   DISEASE  OF  THE  LiT) 

The  conditions  of  the  lids  in  disease  which  may  reqiiire 
operation  are  numerous:  among  the  most  important  are  two 
which  relate  chiefly  to  the  position  of  the  lid-margin  and  the 
lashes. 

<*ftcn,  from  one  cause  or  another,  the  lashes  are  turned 
inwaids  and  brush  against  the  globe.  This  condition,  known 
as  trirhiisis,  or,  in  the  more  marked  degrees  when  the  whole 
margin  is  inverted,  as  entropion,  is  both  inconvenient  aiui 
dangerous — inconvenient  because  the  brushing  lashes  give  ri.se 
to  constant  discomfort;  dangerous  because  the  friction  gives 
rise  to  opacity  and  frequently  to  ulceration  of  the  cornea,  which 
niav  be  entirely  destroyed  as  a  result. 
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It  is  tlicrcforo  necpssary,  as  well  for  liv^icnir  as  for  cosmetic 
ivasniis,  to  correct  any  such  deformity. 

On  tlio  otlier  liaud,  the  liii  may  f.ill  or  Im-  .Irawn  away 
from  normal  a])position  witli  tin-  j^lolic— a  coMiliti.iu  known 
as  cctrojiion,  because  tlic  jialjiobral  conjunctiva  is  luiu''.! 
outwanla. 

Tlio  eye  licrc  is  \iiius>ially  o\]ioscil  to  injuiy  owini:  to  tlio 
absence  of  the  norn  !  ])rotection.  Tlie  corni'a  is  in  some  eases 
always  exposed,  and  therefore  its  epitliolium  btvomes  my  ami 
ihickencid. 

If  the  lower  lid  be  alVected  tliero  is  more  or  l.">s  constant 
overflow  of  ti'ars,  which  causes  ec/oniii,  of  the  face,  and  the 
exposed  mucous  membrane  is  constantly  inflamed  auil  unsightly. 


I 


<■ 


ENTKOI'ION 

Entropion  is  due  either  to  irre;,ndar  sjiasm  of  the  orliicularis 
or  to  cicatricial  contraction  of  the  (lrr|.t'r  structures  of  the  lid. 
Spasmodic  entropion  always  atVects  the  I  -ver  lid,  and  is  rare 
except  in  advanced  age.  'I"he  tarsal  cartila;j:e  in  the  ujiper  lid 
is  too  strong  for  the  orlaeularis  to  l)end. 

It  often  hajjpens,  wlien  in  an  old  person  the  eye  has  Iwen 
kept  bandaged  lor  some  <lays,  as  after  an  o]ieration,  that,  when 
the  bandage  is  removed,  the  lower  lid  is  found  doubled  on  itsell 
and  its  lashes  turned  downwards  into  the  ctd-de-sae. 

When  this  occurs,  it  is  always  a  troublesome  complication, 
and  may  lead  to  the  patient's  undoing.  The  laahos  not  only  act 
as  a  meclianii'id  irritnnl,  Imi  often  introduce  micro-organisms 
into  the  eye,  wbi<li  may  interfere  with  I  be  normal  healing. 

Sometimes  the  lid  may  be  rei)laced  by  siuiiile  means  until  the 
bandages  cin  sjit'ely  be  discarded.  Then  no  o]ier;ition  will  be 
necessary,  the  recovery  lieing  spontaneous.  IJeposition  can 
always  be  oflectcd  tc'uiporarily  by  the  Hnger,  drawing  the  skin 
of  the  lid  downwards  and  rolling  out  the  inverteil  margin  and 
the  lashes. 

Wlien  thus  replaceil,  the  lid  may  be  held  in  jtosition  by 
coulractilo  collodion  or  strapping;  or  if  tiie.se  are  insuflicient, 


m^m^mi 


96    A  TEXT-IJOOK  OF  OPHTHAT.MIC  OPERATIONS 


sutures  may  be  passed  as  follows  : — The  surgeon  takes  a  suture 
with  a  needle  ;it  eiich  end;  he  makes  (uie  of  the  nrcdles  jiierce 
the  skin  cloae  to  the  lashes,  find  descend  snlK'ulaneoiisly  in  a 
vertical  direction  to  the  lowest  fold  of  the  lid,  where  it  emerp's. 
Tiie  st!cond  needle  is  piisseil  siihciitaneo\isly  along  a  parallel 
line,  making  entrance  and  exit  at  points  aliont  one-eighth  or 
one-sixtli  of  an  inch  from  the  course  of  the  first  needle. 

One  sucli  suture  is  passed  at  each  extremity  of  the  middlt^ 
third  of  the  liil.  When  pulle<l  tight  and  tied  round  n  drainage 
tube,  the  skin  of  the  lid  between  the  points  of  entni'ice  and 
exit  is  wrinkled  up  into  folds,  and  the  laslies  are  everted. 

These  sutures  should  be  left  in  until  the  healing  of  the 
original  wound  is  completed  iind  the  bandages  are  finally  left  oH'. 

If  the  vicious  habit  still  continues,  and  the  entropion  returns 
after  the  removal  of  the  sutures,  tlie  redundant  skin  and  the 
\inderlying  ])ortion  of  the  orbicularis  nuist  Ije  removed. 

For  tliis  operation  a  general  ana'stlietic  is  usually  necessary, 
liut  it  may  sometimes  be  iH-rformcd  wilhuut. 

The  instruments  needed  are  a  Beer's  knife,  curved  scissors, 
dissecting  forceps,  neeiUes  and  needle-holder;  a  horn  speculum 
may  be  added. 

An  incision  is  made  aliout  3  mm.  from  the  lashes  in  the 
whole  lengtii  of  the  lid.  This  is  made  most  easily  by  stabbing 
the  lieer's  knife  througli  the  skin  with  the  edge  forwards,  and 
then  running  it  along  as  f'lr  as  is  necessary,  the  back  resting  on 
the  lid. 

A  second  cnv'^centic  incision  is  made  (more  readily  with 
scissors  than  with  a  knife)  lielow  this,  juiniiig  the  first  at  each 
cxiremily.  Tlic  contained  skin  ami  the  underlying  muscle  are 
rai'dly  removed,  and  the  edges  liroughl  together  by  three  or 
four  sutures. 

When  tlie  tissues  of  the  lid  are  very  loose,  il  makes  the 
operation  (>asicr  to  jiut  tticni  on  ihc  strctc  h  by  the  tlat  liorn. 

The  resultim,'  scar  is  small  and  readily  overhioked.  The 
cure  is  usually  complete  and  i)ermaiient. 

Some  surgeons  remove,  in'^tead  of  a  horizontal  ellipse  of 
skin,  one  or  more  small  vertical  ellipses. 
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This  opeiiitiDii  is  attributed  to  Janson,  of  Lyi'iis  {2i).  and 
liiis  from  tiirii'  to  tiinc  been  n-vived.  It  is  tlaimcd  that  tho 
vertical  scar  ])n<vcnts  the  relapse  of  entropion,  wiiicli  certainly 
occasionally  follows  the  horizontal  excision.  Dcsniarres  did 
not  regard  it  with  favour. 

Some  surj;et>ns  combine  the  two  procedures  by  addini;  a 
small  vertical  excision,  usually  to  the  outer  side  of  tlie  hori- 
zoni^il.  Janson's  operation  is  certainly  faulty  in  producing'  a 
scar  which  does  not  lie  in  the  lines  of  the  normal  folds  of 
the  lids. 

ClCATIUClAL    EntKOPION 

Cicatricial  entropion  depends  for  tlie  most  part  on  one  of  two 
causes — it  is  due  cither  to  some  contraction  of  the  tibrous  tissue 
about  the  individual  hair-follicles,  or  to  the  depositicm  ami 
subsequent  contraction  of  new  til  irons  tissue,  laid  down  durin<,' 
an  attack  of  chronic  ooujunctivitis,  in  the  subconjunctival 
tissue  and  the  posti  li-  '  lyers  of  the  tarsal  j)lalc.  Clearly  the 
residt  will  differ  in  degree  with  the  form  and  extent  of  the 
contraction. 

In  the  former  instances '  the  tarsal  cartila^'e  will  preserve, 
almost  if  not  quite  intact,  its  normal  curvature;  in  the  latter 
the  bent  tarsal  cartilaire  will  form  a  prominent  ani,'le,  as  the 
icsult  of  Iho  forcible  contraction. 

Treatment  will  vary  with  the  form  and  dejiree  of  ili-formity. 
The  typical  cause  of  the  former  variety  of  trichiasis — that 
in  which  the  ileformity  is  almost  contined  to  the  maldirection 
of  individual  lashes — is  lonir-standin^  blepharitis.  In  such 
instances  tlie  lid  margin  is  much  deformed,  and  treatment  may 
lie  contined  to  the  immediate  edge  without  attacking  the 
remainder  of  the  lid. 

Many  operatior  ■  have  been  devised,  having  for  their  aim  the 
reconstruction  of  the  normal  lid  margin,  or  merely  tla;  nunoval 
of  the  lashes  from  the  danger  /one. 

Wlien  only  a  few  cilia  are  mali)laccd,  wo  may  deal  with  them 
individually  in  many  ways— by  rei)eatetl  epilation,  by  electrolysis 
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or  excision  of  Uii;  alftxitetl  Inilbs,  or  liy  attempt iiit,'  to  altor  thu 
direction  of  the  several  haiis. 

Practically  epilation  is  often  the  most  convenient.  The  hair 
must  be  seized  near  the  root  with  smooth  t'orceiwi  and  dra.v-n 
firmly  out  of  the  follicle  ;  any  jerk  is  liable  to  break  the  hair, 
whose  sharj)  end  will  lie  more  irritatini,'  tlian  ever. 

The  removal  of  the  hairs  must  be  rejieateil  as  of'^.'ii  as  they 
<,'row,  but  patients  Soon  learn  to  pull  tlieui  out  for  tiiem.sel 'ow, 
and  often  Iiecon:i'  very  skilful  in  the  little  operation. 

It  has  been  sugj,'ested  that,  since  the  faiilty  direction  of  the 
hair  is  larj^cly  due  to  the  maldiroction  of  the  mnuth  of  the  i'air 
fiillirle,  we  might  make  a  new  track  for  tiie  lash  which  would 
modify  its  posit  imi. 

To  ctlcct  this  we  introduce  a  small  curved  needle  down  the 
ojieniug  of  the  hair  follicde,  and  force  it  onwards  to  the  point  at 
which  it  is  desired  to  bring  the  hair.  We  then  thread  the  lash 
into  the  eye,  and,  withdrawing  the  needle,  bring  the  lash  iuto 
the  new  track  ;  but,  unfortunately,  when  the  lash  is  thrown  oil' 
the  new  hair  will  almost  certainly  retake  the  old  curve. 

A  better  method  is  destruction  of  the  lair  follicle  by  electrolysis. 

If  more  than  a  few  hairs,  or  if  all  in  one  region  of  the  lid  are 
att'ected,  such  methods  as  epilation  and  electrolysis  are  not 
advisable,  since  by  rei.iOving  the  lashes  they  rob  the  eye  of  its 
normal  guards. 

The  surgeon  must,  therefore,  adopt  some  other  method,  so 
that  the  lashes  may  be  preserved,  but  put  into  a  position  where 
they  will  not  damage  the  eye. 

The  choice  of  the  procedure  will  vary  with  the  amount  of 
deformity.  It  is  necessary  in  all  cases  to  I>e  sure,  if  possible, 
that  the  cicatricial  contraction  has  run  its  fidl  course,  otherwise 
an  operation  which  is  efficient  when  done  may  prove  in  six 
months  entirely  inadc'iuale. 

The  earlier  surgeons,  in  treating  entropion,  did  not  sufficiently 
recognise  the  importance  of  jueserving  the  lashes.  Flarer, 
indeed,  suggested  the  exci.-iou  of  the  whole  lash-bearing  zone,  by 
two  incisions,  one  in  the  grey  line  and  the  other  above  the  roots 
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of  tlie  hairs  on  tlie  skin;  the  incdiivciiit'iue  nt  Uic  n'sults  Wfio 
soon  apiaiviit,  Iml  liio  oju-ialioii  is  ol  liisloricul  iniiioiliiini-, 
litriuisc  it  is  tin!  iuiccstor  of  many  ullicis,  havin:4  t'nr  llu-ir  aim 
lilt!  removal  of  the  lashes  fmm  tho  mur;4in.  One  of  ihu  lirst 
luotlitications,  still  not  infrtMiiicnlly  jierformnl,  is  thai  of  Ailt. 
In  this,  the  la>ii-lieaiiii;j:  ana  is  raised  as  a  hri'l^e  from  tiir  li<l  hv 
moans  of  two  incisions  ,  a  piece  of  skin  is  exciseil  from  the  iiil 
ahove  the  l>ritlii;i'  tla]),  ami  the  hriilue  is  reseated  hii;iiev  np. 
Tliere  is  left  a  raw  urea  near  the  lid  margin,  which  liUs  np  Ity 
Liranuiation. 

This  involves  a  somewhat  lengthy  eonvaloseence,  and  various 
methods  of  tillin>^  tlie  gap  I'ave  heen  suggested.  Some  till  with 
skin;  this  has  a  radical  defect,  siiUM?  liie  downy  hairs  of  the 
skin  are  hrnnght  into  contact  with  the  cornea,  at  the  lid  margin, 
and  give  rise  to  as  nuich  irritation  as  the  lashes.  Otiiers  till 
with  nnicoiis  memhrane,  a  much  helter  plan,  and  oiu:  most 
valuable  when  the  deformity  depends  on  malformation  of  the 
lid  margin  only. 

Van  ]\Iillingen's  o])eralion,  or  some  moditication  thtireof,  is 
tlie  best  way  of  applying  this  method.  It  is  simple,  apjtiicahle 
to  either  lid,  and  the  convalescence  is  short. 

It  has  already  been  remarked  that  the  chief  cause  of  cicatricial 
entro)»ion  is  to  be  sought  in  the  increascil curvature  of  the  tarsal 
j)late  whicli  follows  the  deposition  of  fibrous  tissue  in  the  deep 
subconjunctival  layers;  so  long  as  this  structure  retains  its 
faulty  sha]ie  no  real  cure  is  jiossible.  The  tarsus  i!i  old  tiachoiiui 
forms  a  prominent  angle  directed  forwards:  this  angle  is 
situaleil  some  live  millimetres  ab(  ve  the  fn-e  edge  of  the  lid, 
at  the  point  where  the  normal  curve  of  tlic  lid  is  steepest. 

Unless  this  malformation  be  corrected,  the  entmpion  cannot 
be  cured.  The  ollending  angle  has  been  attacked  from  both  its 
cutaneous  and  its  conjunctival  surfaces:  the  latter  procedure  is 
the  characteristic  feature  of  the  u))erations  of  Williams  and 
hagleyze;  the  former  route  is  chosen  by  Streatlield,  Snellen, 
Knapp,  and  liarrett. 

The  principle  of  the  former  operations  is  to  divide  the  tarsal 
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platu  from  thu  iiinei  side  and  tu  trust  tiiat  the  cicatiicial 
material  thrown  out  in  the  course  of  heahug  will  act  as  u 
wedge  between  the  edges  of  the  plate  and  thus  correct  the 
oiirvatuie,  an  expectation  whifli  is  not  always  justified,  especially 
when  the  deiuruiity  is  extreme. 

On  the  (itlier  hand,  the  surgeons  who  allaclc  the  I'artilage 
from  llit>  iiiild  iiir  surface,  fur  the  mo.  t  part  actually  excise  so 
much  ol  thi"  tissue  as  may  he  necessary  to  allow  the  plate  to 
resume  its  proper  curve ;  this  melliod,  therefore,  if  u  littlt; 
more  severe,  is  better  able  tu  deal  with  the  worst  cases.  There 
is  anotlier  point,  U>o,  which  must  be  borne  in  mind.  If  the 
tarsus  is  divided  from  the  conjunctiva,  the  wound  cannot  be 
kept  aseiilic,  because  it  is  in  counuunication  with  the  con- 
junctival sac,  which  in  these  patients  is  always  swarming  with 
micro-organisms.  Sometimes  there  follows  some  painful  sup- 
}iuration  of  the  lids. 

Anagnostakis  tried  to  bend  the  cartilage  straiglr  by  increasing 
the  tension  on  its  anterior  surface;  he  stitched  the  skin  up 
tight  to  tiie  upper  border  of  the  cartilage  without  any  division 
of  the  latter  His  method  found  few  followers,  but  has  been 
utilised,  in  conjunction  with  division  of  the  tarsal  plale,  by 
Williams,  and  in  almost  its  original  form  by  Hotz. 

Operations  for  Cic.mkicial  Entropion 

(JiiOUP  1. — J)eslruction  of  the  individual  atlected  hairs. 
(iKOL'P  2. — Keposition  of  individual  hairs. 
GuoLp  3. — Complete  removal  of  the  lash-bearing  aroa. 
Group  4.-        luoval  of  hairs  from  danger-zone. 

(rt)  i>        val  leaving  a  raw  surface  ut  the  lid  margin. 

(b)  Raw  surface  filled  l>y  skin. 

(c)  Eaw  surface  filled  with  mucous  membrane. 
Groui'  5. — Correction  of  faulty  curvature  of  tarsus. 

(rt)  By  tension  (method  of  Anagnostakis). 
(/>)   By  division  of   the  tarsus  from  the  conjunctival 
surface. 

(c)  By  division  of  the  tarsus  from  the  anterior  surface. 

(d)  l>\  tliiunmg  the  tarsus  from  the  anterior  surface. 
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The  operations  belon^'in<,'  to  tluj  first,  llireo  <.'roui>s  liave  Iwoii 
sviftkiLMitly  tlfiill  with  in  the  ■^I'lioral  suniiuiiry  of  methods. 
We  may  puss,  then,  inmifdiutcly  to  the  ojierations  of  Grovip  4. 

Arlt's  Operation 

///,s</«w(;///s.— Scaljiel,  Snellen's  clamp,  <lisse(  tin-  furceps. 
scissors,  needles  and  needle-holder. 

First  Sldiji-. — The  surgeon  makes  an  incision  in  the  j;rey  line 
t  ,n)iit;hout  the  whole  length  of  the  lid,  of  a  dejith  sulVuiont  to 
l>ass  above  the  hair  follicles,  i.e.  ahout  4  mm.  deep. 
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Kio.  16.— AiltV  opeiatiuii  In  llir  ucii.t  iliiipiHni  tlir  |.,mIs  air  slic.wii  at  llio 
riid  of  tlie  third  stay:.  Thf  lower  sections  iv|irestiil  the  »w«(i.  Ihinl,  aii.i 
fourth  stages. 

Hccuml  Sia<ji'.—\U  marks  out  on  the  lid  a  semilunar  area, 
havinj^'  its  lower  border  horizontal,  about  5  mm.  above  the  free 
border  of  the  lid,  extendin-i  the  whole  length  of  the  lid,  and 
havin>:  its  <'reatest  heigbt  alMiut.  5  mm. 

Third   St'ige. He   excises   the   skin    within    the    semilimar 

incisions,  leaving  a  large  raw  surface. 
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Fourth  Sliiijt .~  lie  (iiaws  iij)  the  tliip  i.f  skin  wliirh  Ik>uis  Mr- 
laslics  uiiil  stitches  it  to  the  iipjtor  iiiiir^'iti  nf  tlio  raw  stirfuce. 

This  inelliiMl  is  I'uirly  fllt'ctual  as  a  iiicms  ot"  lift  in;,'  tlic  cili.i 
from  tho  danger  zone,  hut  it  oiitails  u  soiiirwliat  tedious 
convalescence  siiico  the  raw  artia  which  is  i.-fl  at  the  liil  inaruiii 
after  lifting,'  wy  the  cilia  is  only  slow  ly  covered  hy  eiiilheiiuni 
hv  extension  from  the  surroumlini:  parts. 

(iKoni'  4  (//). — The  o]ierati()ii  has  heen  modified  in  varinu> 
ways.     Uf  Ihe.-e,  S]ienrer  Watson's  (l<)  method  deserves  noiii'e. 

Spencer  Watson  s  Operation  for  Complete  Trichiasis 

The  same  instruuKMits  are  needed. 
Firsi  Sfiiyc. — Tiie  iiuri^eon  makes  an  incision  ahove  the  I'oots 

of  the  lashes  down  to  the 
tarsal  cartilap-,  alon^j  the 
whole  leiiulii  of  the  lid,  and, 
by  a  second  incision  in  the 
;,'rey  line,  sc]iaialc's  a  lon.i: 
InidLii'  of  tissue  ■which  eon- 
tains  all  tho  hair  follicles. 

t^iciiiiif  Sliiiji .  —  A  third 
(curved)  incision  is  made, 
starting  ahout  G  mm.  from 
one  extremity  of  the  (ir.st, 
and,  after  enclosing  an  island 
of  skin,  endin;,'  at  ahout  G 
mm.  from  the  opposite  ex- 
tremity; this,  like  the  first, 
goes  down  to  the  tarsal 
cartilage.  The  ti.ssiies  ahove 
the  Wound  are  lightly  dis- 
sected hack. 

'/'/(//■(/  Shiije. — Into  the  gap 
thus  made  tin:  hridgc  uf  .skin 
which  hears  the  lashes  is  i>,is^cd,  over  the  island,  and  the  parts 


fU^     17.— S|lrll,IT   WMtsnIl's  llJllM-atioll. 

ibtxuiid  st.tujf,. 


#-l- 


tm^m 


^rvm 


!ff^ 


'imf^mmm 


orEKATIONS  ()\  THK  LI1>S 


lo:^ 


are  8ftcure<l  in  ll.oir  now  ,)Osili..n  by  srvonil  yomU  nf  sutur... 
The  lower  ma.-in  of  tl.c  .slan.l  is  m.itea  l.  Ui.  tissu...  ..1  tl.« 
hd  wl.i.li  fonm-a  the  poslovi-.r  lip  of  llu-  wound  m  llio  ^;roy 
line  and  forms  llu-  luurj^in  of  the  lid. 

This  ni..difi..ation  is  a  -real  a.lv.n.^e  ..n  th«  ori^^inal  oiH-vahon 
of  Arlt.     No  raw  surface  is  loft  which  haa  to  h.  covered  by 
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.a,,  nui.l.  l.y  .lUccli.m  al-.vr  ll„-  :u'c.t  Mt  ^'t,  lul  margin, 

island. 

the  slow  i^rowth  of  eintholi'.Hu  from  the  ed;.^.-s,  and,  fuvlhor,  iho 
tension  ol  the  stitches  tends  to  evert  the  lower   edge  of  the 

tarsus. 

On  the  other  hand,  it  has  one  serious  .Usadvanla-c :  the 
island  of  skin  whi.-h  is  hrou-ht  down  from  the  lid  to  form  the 
new  lid  mar-in  remains  skin  in  all  rcsi^cls,  and  -ives  rise  to 


■pqp 


104     A  TKXT-MOOK  OF  OPHTHALMIC  OI'KRATIOXS 

luuch  irritiitioii  of  the  oyo  by  niciiiis  of  s  (iiu^  ilowiiy  liairH. 
This  irritiitidii  may  Ijo  a  little  less  tliaii  tlial  for  wliicli  the 
operation  was  jierfoniicii. 

In  some  cases  of  entropion  the  tlefumiity  allucls  only  one 
or  otlier  end  of  the  lid ;  the  lashes  at  the  imn-r  or  cuter  rant  litis 
are  incurved,  while  the  remainder  have  a  normal  direction. 
In  such  it  is  specially  tenii)tni^'  to  chiH.s(«  the  "partial" 
ojMjration  of  Spencer  Watson,  liut  tin;  smj:eon  must  U'ar  in 
mind  tlie  caution  already  jjivoti,  and  must  he  sure  that  the 
contraetion  has  run  its  full  course;  if  fuilher  contraction  occur, 
it  is  certain  that  liio  deformity,  though  remedictl  at  the  time, 
will  Soon  reap|)car,  and  the  api>arcnt  succtiss  will  k;  changed 
to  obvious  failure. 

It  has  ijeen  implied  in  the  precedinj;  lines  that  the  'nethod 
is  only  suitable  for  those  cases  in  winch  the  canthal  lashes 
alone  are  atlectcd.  A  glance  at  the  dosii;,i  of  the  operation 
will  show  the  rousou. 


Spencer  Watson's  Operation 

Instruments.  —  Snellen's  clamp,  dissection  forcc^ps,  scal|)t>l, 
scissors,  needles  and  needle-holder.  The  Snellen's  clamj), 
thouf^h  not  absolutely  necessary,  is  a  great  convenience 
for  thes(!  delicate  ojM'ratious,  as  it  makes  the  Held  blood- 
less. It  must  be  put  on  and  screwcid  tight  after  the 
patient  is  anusthetised. 

first  i^tai/i'. — The  surgeon  liividcs  the  affected  area  of  the 
lid  into  two  planes  by  making  an  incision  in  the  grey  line 
extending  a  little  licyond  the  region  of  the  inturned  lashes. 
He  gradually  deepens  it  until  it  is  about  ti  mm.  in  depth, 
being  careful  to  keep  behind  the  hair  follicles  and  close  to  the 
tiirsal  cartilage. 

Second  Scai/e. — In  the  anterior  plane  of  the  region  thus 
divided  two  elongated  tlaps  anj  marked  out  and  separated — the 
lower,  about  5  mm.  in  breadth  in  its  whole  extent,  contain- 
ing all  the  atl'ected  hair  follicles,  and  having  its  base  toward  the 
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rrntrc  of  th«  li.l ;  Uio  upi^'r,  »  voiy  .>l..n^iit.-.l  triim-l.v  i.arr..win- 
from  its  l.!ist'.  .ilMnit  3  mm.  wi.l.-,  wIumc  it  is  jiU;i.1i.m1  wnt  tlu- 
cunthuB,  to  itrt  ^n^s,  diiwUMl  towunl  the  mi.l.ll-  of  ih.-  li.l. 

The  iuoisi.)na  which  mark  the  tlups  out  miiy  l«  niii^le  with 
Hlmrp  .Hci«sors  more  evoiily  tliaii  with  ii  knife. 

The  tliipa  are  attu.hed  to  llie  1m.  ly  ouly  hy  their  ha.sea,  ami 
therefore  have  very  little  vitality.  The  .sur-.-oii  mn.st  tako 
jrreat  care  while  making  them  n..t  t-  hrnise  the  tissucH  more 
than  is  nnavoi.lahle,  and  must  notii'e  that  tiu«  llaj.  whi.li  carries 
the  lashes  ia  attached  towanls  the  centre  of  the  lid.  If  llie 
tliips  are  cut  in  the  n-verse  dinxtion,  tlu-  line  of  the  lashes  is 
hroken  au.l  the  diifnrmity  is  accentuated. 

Tliud   ,V"^..— The  tlajis  are  now  ahifteil;  the  lower  is  sli.l 
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Fl(i.  60.-.Si..MKTr  Wat.soii's  oi,.rati..n  (i«irtial).     Tli.  tlai*  arr  ..l.own  n.i.k.a 
out  at  R  ami  tiMiisp.isnl  at  L. 

upwards  under  the  upper  so  that  the  lashes  aie  lilted  out  of  ih.^ 
dan^'crous  position,  and  the  upper  tills  in  the  i^ap  left  hetween 
the"la.she8  au.l   the    frei^  horder.     A  stitui.-  at  the   extremity 

of  each  ilap  ti.xes  them  to  their  new  Led.      If  n. ssary,  niher 

additional  stitches  may  he  us.mI  to  hold  the  parts  in  ].osition, 
but  the  delicacy  of  the  Hap.^  forhids  the  use  uf  many.  A  dry 
dressing  should  be  kept  on  for  ahniit  four  days,  at  the  end  of 
which  the  stitches  may  be  removed. 

This  little  operation  has  matiy  ^'ood  pniuts  in  suitable   cases, 

but  it  will  be  noticed  that  the  tissue  which  is  broti-ht  down  U> 
the  edge  of  the  lid  is  tnu>  skin,  covered  with  down;  and  if 
there  be  any  further  contraction,  this  will  be  inverted  and  may 
be  very  irritating. 

In  the  original  description  of  his  operation,  in  vol.  vii.  of  the 
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Moiirjiilih  J,'i/ic,/-i,  iln'  tlii|iH  imi  cut  so  tluit  the  line  of  tlin 
laslies  JH  lunkcii  ;  in  tlu"  piirticulaiiiisc  which  wun  thus  (ijK'nitoil 
on  the  lashes  w.tc  in  two  distinct  rows;  the  lower  fell  over 
and  hid  the  lireiik.  SjH'iicer  Watsoii  siij."_'ests  the  placing,'  now 
uaually  adopted,  and  points  out  tliat  hy  niakinj;  the  llaps  lonf» 
the  ()p<Mation  may  lie  extended  to  cases  in  which  the  whole  lid 
is  afl'ected,  thus  antici|>atini,'  the  nielhnds  of  tiayet  and  Vossiiis. 

(iR(.ur4(r). — If  the  suri,'e()n  desire  to  niuke  a  new  niiiuin 
to  the  lid,  il  is  In'tter  to  choose  ,111  operation  >ii(h  as  th:it  of 
Van  !\Iillini,'en  (7),  and  called  "  niart,'ino  plasty."  Van  Millinu'cii 
«ni,'i.'ested  that  tiic  lid  niar^'in  should  l>e  reciistnicted  from 
mucous  ineniliraue  taken  from  the  patient's  lip  oi'  some  other 
convenient  jilacc.  flis  mcthoil  has,  in  turn,  lieen  modified  hy 
many  rtnrj,'eons,  who  have  striven  to  make  the  implantation  of 
the  flap  more  speedy  ami  secure:  the  sped  d  modilicaii-n 
which  wt!  have  found  useful  was  suj^gested  hy  Mutermilch  (S). 

Van  Millingen's  Operation  (modification  of  Mutermilch) 

{•'or  this  I  he  same  instruments  are  necess^iry  as  liefore. 

Wo  !nay  lonsidcr  the  proi  I'duu^  in  four  sta;^es:— 

Fli>t  Siiiiir. — An  incision  is  made  in  the  grey  line  of  the  lid- 
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Kid.  51. — Van  Millin^iiiV  (i|iciali"ii. 

margin  along  the  whole  length,  which  lheref(ue  divides  the 
tissues  into  two  planes  ;  the  one  in  front  should  contain  all  the 
hair-bulbs,  while  the  posterior  consists  of  tlie  tarsal  cartilage 
and  conjunctiva.  The  wound  is  cautiously  deepened  along  its 
whole  length  until  it  is  about  3  mm.  deep.     It  forms  a  very 
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elon-al.Ml  oval,  wilJi  \muloi\  .•xtr.Mi.il  i.«s.  !'•>  Hiiiall  iiicit*ion^ 
at  Ih.'  oxtii'iiiitii's  thf  woiiiid  i«  niii.li-  it'ctaim'iliir,  so  an  \o  otV.T 
a  sli.iiM"  iii'-r.*  .MHil)  lill«''l  I'V  11  imicMUs  iii.-inhraii.-  Haj..  Th.' 
Hiir.'.'uii  must  now  .Mr<'fiilly  fxiiiniii.'  th.-   p'-sl.-riur  lip  of  tli.* 

unim.lt..  si'.MfaMvl.uii-l.nll.s  iiav  1 h-U   .i.IIht.m.I  to  tl..- 

tarsal  cartiliiLriv  K."  li  •'^"  f""i"l  »""^l  '"'  •""'"'"y  «li>"*«''t«"l  '""• 
Snon.i  St.'.f.  Til.- ii.'xt  stii'.'.^  is  that  of  l-laciii^  tli.-  sutur.'s 
to  lu.W  thotlu].  in  iM.sili,,,,,  un.l  tl.is  is  lh.«  -l.i.'f  a.lvau.o  ..f 
Mi.t.Mi.iilrirs  in.aho.l.  Til.'  Ilaj.  to  1..'  tiaMs,.lauU'.l  is,  as  will 
U'  s.rn,  .^oini.l.M.-ly  st'i-arai.-.l  from  all  its  atla.lu.UMit,  an.l 
tluMrfore  has  a  l..w  vitality.  If  it  is  iiuul,  wou.mI.mI  l.y  n.MMli,.s. 
etc..  it  is  i.ol  uulik.^ly  to  .lie.     On  the  .-tl.er  l.an.l,  ui.Irss  it   is 


Vu..  .VJ.-V,ui  Minin;;.n's"|'.nii;.....     Mnlror.,lrliV  ni-lilh  ,ii...n  :ni.l    uMi., .. 

koi.t  tinuly  m  <'""l-"'t  ^^-i"'  1'^'"-'  ■''■^^'''•^■'-  't  "t-oiv^s  n..  nouri>!.- 
iii.Mit,  aii.l  caiiiiot  fail  to  su<:cuni1>. 

These  two  important  iK.ii.ts  are  l>..ll.  satisfi.Ml  l.y  the  nu;tho,l 
now  to  bo  .les-vihed.  Th.-  sur-.<..n  passes  a  n.HMll.-  with  a  fairly 
Ion-  suture  thn.uuh  the  ant.Ti..r  plane  .)f  tissn.>  an.l  hnn-s  it 
„„t^close  t..  th.-  skin  at  th."  ant.>ri..r  lip  of  th.-  woun.l ;  then, 
reintr<..h..'iny  the  n.-e-lle  close  L.  th.-  skin  in  the  i...stenor  plane, 
he  brin"s  it  out  ..n    lie  conjumtival  siu-fac. 

In  this  wav  a  loop  is  lofl  lyin-  free  a.T..ss  the  tlo..r  .,f  the 
,nar>'inal  woun-l.  Three  or  four  such  sutures  are  pa.sse.l  at 
equal  interval,  about  8  nun.  apart.  To  prevent  the  loops 
l,e..onun.'  entan^l.vl.  it  is  w.'ll  t..  j.ass  un.l.n-  th..'ni  a  ho..k  or 
a  pair  ..f  forceps,  which  mus!  then  b.,  entrusted  to  an  ass.stanl. 
All  bleeiUn,^  nuisL  be  carefully  stoppeci. 
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Third  Sfdt/r. — The  siirj^'pon  now  marks  out  the  flaj)  i>f  iiiucinis 
membrane,  usually  on  the  lower  lip  of  the  jwitient.  It  must  he 
ahout  as  \ou'^  as  the  incision  in  the  lip,  and  about  5  or  6  mm. 
broad.  It  is  must  easy  to  cut  the  two  lont;  incisions  with  a 
Beer's  knife,  runnin.i;  the  point  just  under  the  mucous 
meml)rane,  with  the  back  Uirned  ii;jainst  the  tissues  of  the  lij*. 
The  two  short  terminal  incisions  and  the  exsoction  can  be 
performed  with  scissors. 

The  flap  should  be  mncoiis  nicndirane  oidy.  The  surp'on 
sprciida  it  out  on  his  tinker,  with  the  mucous  surface  a^'ainst 
the  skin,  and  rapidly  cuts  otlall  the  submucous  tissue. 

Fourth  Sdnje. — 1'he  ilap  is  now  slipped  under  the  loops  of  th(! 
sutures,  so  that  the  two  raw  surfaces  of  the  fiii]»  and  the  wound 
are  in  contact.  Then  the  ends  of  the  sutures  are  drawn  taut 
and  the  flap  pressed  tirmly  down  into  the  bed  pre]iared  for  it. 

The  sutures  are  not  tied,  but  the  ends  fixed  by  collodion  to 
the  brow  and  cheek.  A  dry  aseptic  pad  is  bandaged  over  the 
eye,  and  should  be  left  untouched  for  thr.-j  days.  At  the  end 
of  that  time  the  graft  should  have  taken  bold,  and  on  the  fifth 
day  the  sutures  may  be  di'awn  carefully  out. 

The  chief  jtoint  in  the  success  of  the  operation  is  the  accurate 
adjustment  of  the  Ilap  to  the  raw  surface.  To  favour  this,  all 
bleeding  froiu  the  wound  must  have  stopjied  liefore  the  flap  be 
placed  in  position,  or  the  blood  collecting  will  raise  the  new 
graft  from  its  bed. 

Some  operation  such  as  the  last  is  si)ecially  suitalile  for  cases 
of  deformity  of  the  lid  margin  from  old  blepharitis. 


Story's  Operation  for  Entropion  ("St  Mark's 
Ilosjiital  Ope.      on  '') 

Story  (0)  employs  (he  operation    of    maruino-iplasly    (or,   as 
IJenson  calls  it,  ble]ib.iroplasty)  in  a  rather  dillerent  form. 

Instriimenta. — Snellen's  clamp,  von  iuaefe's  knife,  hp  clamip, 
scissors,  dissoctjntr  forceps,  needles  and  needle-holder. 

First  Staijc. — The  surgeon  having  placed  the  clamp  on  the  lid. 
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niiikcs  with  thf  knife  un  iii.isinn  in  the  i^ivy  hne,  ah-n-  ihe 
Nvlu.le  ienirth  of  iho  lia.  svlittin-  this  so  that  all  the  hair 
l,„lhs  are  in  the  ant.-iiur  layer,  if  any  are  left  in  the  i-nstevior. 
they  must  h.'  reumvea  hy  .Ussectmn.  Story  reomiinen.ls  that 
tills  in.ision  shnuia  nut  he  .lee}..  Uenson  (U')  hi.vs  stress  ..n  tlie 
, rival  depth  of  the  inn^inn,  whieh  shouhl  he,  he  says,  at  least  a 
'luartrrof  an  in,l,  .leep.  In  eaeh  easo  it  must  he  the  same  .lej.th 
ihrouiihout.     No  icriniuiil  ineisions  are  made. 

Srmn,/  Sl,njr.-  A  rlaii.l.  is  noW  upidied  to  the  iMtienfs  lip, 
and  two  parallel  inrisions  are  ma.le  ihrou-^h  th.>  mucous  mem- 
l„anewith  lu.knilo  n.arkin-  out  an  area  rather  shorter  than 
the  li.l  wouml.  Threndsof  the  two  ineisi.n.s  are  then  joined 
l,y  short  eonver-in-  -uls,  so  that  th(>  whoh-  Hap  thus  marke.l 
out  is  in  shape  a  reeiau-le  with  an  e.piilateral  trian-le  at  eaeh 
nid,  the  len;^th  hein;.:  ahoiit  live  times  the  hreadth. 

Thinl  S/";r:-  This  tlaj.  is  now  disseeted  up  with  s(iss(.r?  and 
fcreeps,  and  laid,  mucous  surface  .lown,  on  the  .Mir-e„n's  tin-cr. 
From  the  deep  surface  he  cuts  away  all  the  suhnmcous  fat  and 
connective  tissue. 

F,f>'rtl(  .SV"//..— Story  fixes  the  Hap  into  the  wound  in  the  lid 
margui  in  the  f.dlowin-  way.  He  takes  a  silk  suture  in  a  tine 
curved  needle  and  ties  a  knot  on  it  at  some  little  distance  fmm 
the  end;  then  he  passes  the  needle  throu-h  the  flap  fm,,,  its 
snperticial  to  its  dcp  .surlace  until  the  knot,  hriu;4s  up  a-ainsl 
the  mucous  nieml'iane. 

This  done,  he  ."Utcrs  the  needle  into  one  end  of  th.'  wound 
and  hrini;s  it  .uit  <ui  the  e.l-e  of  the  lid  heyond  the  incision.  A 
similar  suture  is  used  to  secure  the  other  end  of  the  Hap  in  place. 
The  extremities  hein-  fixed,  the  ed^'es  arc  also  s.M'ured  hy  two  or 
Ihree  points  of  suture  to  the  c.,rre^pondin;_'  ed'jcs  of  the  wound. 
When  the  clamp  is  taken  otf  there  is  pretty  free  ha-m.urha^e, 
but  this  does  no  harm. 

The  Hap,  immediately  after  the  nperation,  is  quite  white  in 

colour;  witiiin  twenty-four  hours  it  h unes  almost  hiark,  ami 

in  another  twenty-four  it  has  re-rauied  almost  its  normal  tint 
(Benson). 
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Very  rirfiitly,  Dr  llariisuii  IJutler  (11)  has  su<:u't'.sii'(l  an 
iinjM.itaiit  iiiuditicatiuu  of  Si»oiieer  Watson's  lartiiil  oituiation: 
ho  has  foiiml  the  chief  (hawliack  to  he  tin;  tine  iiaiis  on  the  sk'n 
flap  whieh  is  transjxnted  to  the  lid  unu'^in,  and  pioposes  to 
avoid  this  inconvenience  in  the  following  way.  After  cnltinL,' 
the  flaps  in  the  usual  way,  he  truncates  the  upper  liiau'.;nlar 
flap,  leaviui,'  its  base  some  two  or  three  niillinietics  loni,'.  When 
the  lash-hearing  skin  is  sutured  into  position,  this  short  llaji  is 
l)rou<,'ht  down  and  fixed  Iielween  the  apex  of  tiie  former  and 
the  tarsal  plate.     By  it  the  lashes  are  held  away  from  tlie  lid 
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Fk;.  53,— Story'.s  ojiomtion.     The  Knvor  lij,'urr  slicws  the  sliii|ic  of  tho 
iimi'DUs  iiiiiiibiaiie  l!a|>. 

margin,  hut  there  is  left  a  raw  triangle,  corresp(»ndini;  to  tlie 
part  abscised  from  the  uj'per  flap. 

This  is  tilled  with  a  stri})  of  nuicous  membrane. 

(iitoui'  5  («). — The  operation  of  Anagnostakis  (12)  depends 
for  its  value  i.n  fixing  the  area  of  skin  which  bears  the  lashes 
up  to  the  superior  part  of  tlie  tarsal  phite:  by  the  tension  thus 
estaljlished  tlie  inversion  is  overcome,  and  the  cartilage  itself 
straiglitcned  to  some  extent. 

Operation  of  Anagnostakis 

y//A-//-/'//(r///.s.--Horn-plate  (or  Snellen's  clamp),  scalpel,  dissect- 
ing forcejis,  scissors,  needles  ami  needle-holder. 
f'lrd  S!":jr.~-Au  \wh\uu  \^  i,!;ide  in  the  skin  along  tlie  wlu^lc 
length  of  the  lid,  about  G  millimetres  above  the  free  mart'in. 
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I'.v  ilrawiug  im  tlits  skin,  tlu!  wouimI  i>  sinva.i  out  so  as  tocxiiost' 
a  lium-'  surface  of  the  orhiiniliuis  iniliu'inaniiii. 

.sV.(///(/  ,>7"//''.— Tho  0X1.1  isf.l  iii'i^<"l'"  lil'"'^  •'"'  ''X''-^^''''  »" 
that  tlie  tarsal  phito  is  lai.l  laro  in  ah;,  st  its  \vh..l.'  oxtoiit. 

T/iin/  N/".'/*-.— This  consists  in  tlie  jassai^o  of  the  sutures. 
Tlirec  arc  usually  sutVuiont.  Kach  is  luisscd  first  tlirou:,'h  tho 
uiqior  part  of  the  l.irsal  plate,  onterin;.'  ami  cnH'n^in-,'  on  the 
ant('ri..r  oxim,s.'.1  surfaco.  ami  takin-  tirni  hul.l  of  the  lihrous 
tissiio,  tlH'iico  it  ].ass."s  throu^rh  the  skin  holnw  the  primary 
incision,  near  the  roots  of  the  lashes.  When  the  sutures  are 
tied  the  lashes  are  ih'awn  up  and  everteil.  .\t  the  same  time  the 
tension  on  the  tlitehos  somewh   t  eorrcels  the  faulty  eurvature 

of  tiie  tarsal  cartilage. 

Hot/(i:5)has  puMishe.i  asliu'ht  modilication  nf  this  oiioraliun. 
The  sutur.'s  are  passed  throu:^h  the  skin  heh.w  the  imisinii.and. 
after  perforating  the  tarsus,  as  in  the  ori-inal  metiiod,  come 
out  through  the  skin  again  above  the  incision.  When  they  are 
tied,  the  wound  is  closed  by  the  same  sutures,  which  tend  to 
evert  the  deformed  cartilage. 

Gitlord  (U)  describes  the  same  ojMMation,  but  adds  an 
incision  through  the  cartilage  from  the  cnnjumlival  surface. 
This  jiroceilure  is,  as  a  mattc^r  of  fact,  not  original,  as  Williams 
of  Liverpool  had  i)uhlished  an  account  of  an  exactly  similar 
procedure  as  far  back  as  18SL'  in  the  Linr/un^l  Mallrv-C/nnnutiml 
.loinnal.  He,  later,  gave  uj.  ihis  method  in  favour  of  the  plan 
which  appears  on  aimtlier  Jiage. 

Schneller  (15).  in  cases  of  severe  cicatricial  entrojiion  of 
the  lower  lid  (a  somewhat  rare  condition),  has  prop.wd  the 
following  treatment. 

Schneller's  Operation 

Inxtrummts. — Scalliel,  dissecting  forceps,  needles  and 
needle-holder. 
First  Stii'ie. — Tht'  surgeon  makes,  at  distances  of  2  mm.  and 
tj  mm.  from  the  free  border  of  the  lid,  two  incisions  through 
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the  skin.  Tlu;  iippt-r  is  rather  l()ii<,'er  than  the  re^'iun  inverle.l. 
the  l(.wer  is  a  little  less.  Their  ends  are  connected  hy  two 
short  ohli(iiie  incisions.     Thus  there  is  marked  out  on  the  skin 

iiH  island. 

,s',v„/,,/  .sV-////'.--The  skin  surrounding:  the  limit  in'^'  incisions 
is  sli^^'htly  dissected  up,  witiioufc  ii.terferint,'  witii  the  skin  of 
the  "  island." 

T/unl  Slay>:—\\y  moans  of  sutures,  the  mar<,'inal  skin  is 
hroui^iit  over  the  enclosed  "  island,"  which  acts  as  a  wedge  to 
force  the  mar-^in  of  the  lid  into  the  correct  position. 

This  operation  scorns  to  have  few  advantaircs. 

Group  5  (/<).— The  essential  point  of  the  inctii«"  which  form 
this  <:roup  is  the  divisii.ii  of  the  cartilage  from  the  conjunctival 
surfaH!.  In  some  instances,  e.^.  VVilHains'  (16)  method,  the 
originator  dcscrihc.l  it  as  a  moditicatinii  of  an  operation  of 
another  group,  in  this  case  of  Anagnostakis".  The  division  of 
the  cartilage,  is,  however,  an  essential  point,  and  it  seems  hest 
to  take  these  o})eratic!is  in  a  separate  class. 

Williams'  Operation 

///.s<r«wir//As._ScaIpel,  needles,  needle-holder,  small  rubher 
drainage  tube. 

First  Stdi/e.—Thn  surgeon  everts  the  upper  lid  and  divides 
the  tarsus  comi-letcly  from  side  to  side,  placing  the  incision  at 
the  point  where  the  curvature  is  most  acute  (usually  about 
4  mm.  finm  the  free  nuirgiu).  This  allows  the  lid  to  retake 
its  nei  uial  curve  and  the  lashes  to  resume  their  normal  position. 

Srn,,')/  ,sV(','/c.— The  surgeon  takes  a  necdie  and  passes  it, 
horn  behind  for\\ards,  through  the  lower  piece  of  the  lid, 
emerging  on  the  skin  just  ab-ve  the  lasiics;  Uien  passing  it 
over  a  roll  of  gauze  or  a  piece  of  drainage  lube,  he  reinserts  it 
throuiih  the  akin  and  makes  it  take  a  iirm  hold  on  the  deep 
structures,  if  possible  of  the  tarsus.  Three  or  four  such  sutures 
are  passed;  caro  must  be  taken  that  they  have  sul«utaneou8 
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Fig.  f)!.  — \Villi;iiM>'  ..p.i:iti..ii. 


rniirses  of  equal  cxtPiit.  The  ends  of  the  ( (.nvsjioiidiiiv;  tlniMds 
are  tied  tiniily  uver  a  i)iere  of  s:n;dl  draiiiii-e  tulie.  nr,  Wdiiaiiis 
advises,  over  a  triaii;_de  of  |)lir,t(T.  ndled  up  so  as  In  make  a 
roll  taiieriuj.'  at  eaeh  end  and  tliirkest   in   Mie  tiiiddlr. 

liy  the  tensir^n  of  i  sliich.s  tlie  tarsus  is  ki'i't  >tr.n'Jit 
until  the  wound,  which  is  converlrd  troni  a  line  int>>  a  wcdi;o- 
shaped  sjiaee,  is  tilleil  u)!  hy  formative 
tissue.  As  this  oonlraets  tlie  de- 
formity in  part  returns;  the  skill  of 
the  sur^'con  is  shown  in  ])roducin;.,'  at 
liie  time  of  ujieration  just  so  uuuh 
i'versi(Ui  as  will  he  countiMiicted  hy 
the  suhsequeut  retraction. 

The  advanta;_'es  of  the  ojieration 
are  its  sinqdicity  and  tlie  ease  with 
which  the  effect  can  he  adjusted. 
Further,  the  tiuM^  nf  recuvery  is  short : 
no  tissue  is  removed;  and  if  the  operation  fail,  the  -;uliicit  is  no 
worse  off  than  hef^re,  and  a  more  radical  procedure  may  lie 
undertaken.  William^  has  i^reat  exiierience  i.f  this  method  in 
Liverpool,  whtjre  trachuma  is  rife  aiiidui.' the  Irish  pour,  and 
finds  it  almost  always  successful.  The  disa<lvaiita'je  cumnion 
t(i  this  and  iu<ist  other  nioditicaiions  of  An;i-ni'stakis'  opera- 
tion is  that  the  celhdur  tissue  of  the  li<l  is  laid  open  to  the 
invasion  of  microlies  fiom  the  ciinj\inclival  sac. 

GifFord  (2."))  has  deserilied  a  mctliod 
ditTers  from  Williams'  only  hy  tiic  in 
mucous  membrane  from  the  lip.  He  ii~ 
make  the  tarsal  incision  ^'ape,  and  -states  that  if  tlie  thip  i.- 
well  pres.sed  into  the  wound  no  sutures  are  needed  to  keep  it 
in  place. 

Maher  (2tl)  di'<crilics  a  similar  procedure,  i)ut  sutures  the 
iiap  in  jdace.  In  casos  of  marked  inciirviiiL',  he  advi-^rs  in 
adilition  the  division  of  the  external  caiithus.     (i.  E.  Walker 

(28)  perforintd  this  oi)eratioii  in  lo^.>. 
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leratioii    whieh. 
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Lagleyze's  (17)  Operation  is  Imt  little  diflercnt  fnun 
Willuuiis'  iiictliod. 

Ins(7-v7)>rnfii. — Scaljicl,  needles,  ncodlc-liolder.     Five  or  six 
needles  iinist  be  tlireiided  on  a  single  long  thread. 

First  Rdijr. — Tlie  \\\i\n\-  lid  is  everted  so  as  In  fiisplay  tlie 
inner  surface.  The  surgeon  takes  the  needles  in  succession  and 
passes  them  throutdi  the  conjunctiva  at  the  i:])}ier  edge  of  the 
tarsal  j)late,  and  tlience  on  along  the  cutaneous  surface  of  the 
jilate,  to  emerge  at  the  free  bonier  of  the  lid  behind  the  lashes; 
the  neeilles  are  not  drawn  through,  but  remain,  transfixing 
the  tissues. 

SiToiii/  S/ii'/r. — The  surgeon  diviiles  the  tarsus  freely  with 
the  scalpel  tting  down  on  to  the  needles,  which  serve  as  a 
giude  to  show  the  re(|uired  dejith  of  the  incision.  It  is  necessary 
in  this  as  in  Willi^uus'  operation  to  divide  the  tarsal  plate 
entirely  from  end  to  end. 

T/iin/  >7'"/(\— The  needles  are  drawn  through  and  the  suture 
follows.  The  needles  are  then  cut  oil',  leaving  in  the  lid  loops 
<if  suture,  in  number  one  less  than  the  number  of  tnu'dles.  The 
ends  of  each  loop  are  tieil  firmly  over  a  piece  of  drainage  tube. 
The  tension  proiluces  a  slight  degree  of  ectroiiion,  which  corrects 
itself  when  the  sutures  are  withdrawn  seven  or  eight  days  later. 

Greens  (IS)  Operation  is  a  modification  of  that  of  hvroir. 

Instrumi  nd^.  —  (Iveen  recnnmituids  a  sjiecial  knife,  with  a 
rounded  end,  dissecting  forceps,  scissors,  needles  and  needle- 
holder. 

Fird  S((ii/c. — The  surgeon  inverts  the  lid  and  makes  an 
incision  through  conjunctiva  and  tarsal  cartilage,  about  2  mm. 
behin<l  tiie  openings  of  the  Meibomian  ducts,  in  the  whole 
length  of  the  lid. 

Siraivl  Sfatji-. — Keplacing  the  lid  in  its  usual  position  he 
makes  tno  incisions  in  the  skin,  the  lower  aliout  lo  mm.  above 
the  lashes,  and  the  upper  about  2  mm.  above  this,  and  excises 
the  intervening  skin.     The  undivided  orbicularis  remains  joining 
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tlic    iiii|icr    iiiid    lowor    st'f;mtMts,    and    .si'[iaratiii,L'   tliu'    -km 
iii(i--iiiii  iiiiil  tilt'  foiijiiiictival. 

Tlinil  Sl'"f  —  Till'  sutures  arc  iiisortoil  in  llif  I'nl lowing'  luaiim-r 
'I'lir  surj:(>i)M  makes  the  npcrlle  I'liter  a  little  to  the  ronjuiiclival 
side  of  the  lashes  and  brings  it  diii  in  the  lower  part  i>f  the  skm 
wipund.  Ho  thou  reinserts  it  at  the  ujnier  jiart  of  this  wound 
and  passes  it  deeply  njiwards  and  Iwckwards,  ;^'ra/in|^'  the 
anterior  surface  of  the  tursal  jil;ite,  and  enien^ini,'  through  the 
skin  iihout  10  mm.  higher.  Three  -sneh  sutures  are  pa.ssod  anil 
are  tied  loostdy. 

Ewing  (19)  has  devised  a  further  nioditicalion. 

Ho  disserts  u])  the  conjunctiva  hcfoio  incising  the  tarsal 
plate,  and  completes  the  operation  hy  suturing  tiio  lla]t  of 
conjunctiva  into  tlie  groove.  He  niukes  no  skin  incision,  and 
insert"  the  sutures  aoinewliat  differently. 

//  iiTfion  of  Siiti'ir.<  in  Eirini/'s  MuHiJiiiitioiK — The  part  of 
the  tarsus  in  connection  with  the  hair-hulbs  is  lurned  forwards 
anil  the  needle  is  passed  into  its  cut  edge  near  the  orbicularis  ; 
it  takes  hold  of  the  firm  tissue  and  emerges  again  on  the 
same  cut  surface;  hence  it  is  carried  round  the  free  margin  of 
the  lid,  entered  on  tlie  cutaneous  surface  in  the  line  of  the 
cilia  and  jtushed  upwards  suhcutaneously,  to  find  exit  about 
5  mm.  above  the  free  margin. 

Thr(  3  such  sutures  should  be  p;i~-ed,iind  tied  over  a  roll  of 
gauze. 

Panas'  Operation 

Tanas'  (20)  operation  may  be  considiTed  as  in  some  .sense 
holding  an  intermediate  |Kisilion  between  the  luethoils  just 
descrilied  and  these  following;  it  involves  the  division  of  the 
tarsal  plate  from  tiie  front,  but  the  incision  is  (  arried  through 
eonjutictiva  as  well,  and  none  of  the  tarsus  is  CNcised.  The 
largo  wound  is,  by  tlie  division  of  the  conjunctiva,  thrown  ojien 
to  the  invasion  of  micro-organisi:'s. 

/iistriuiir)i/s. — Scaljicl,  ih^ectmg  forceps,  scissors,  needles, 
needlo  liolder,  Snellen's  clamp  or  metal  spatula.     (I'anas  advises 
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th-  t  \hv  liittt  r  1...  (Mmi^Imv.mI,  iinci  t  lir  lul,  tliiis  sui'linit.-.!,  liini.lr.l 
nvor  to  Itie  can-  of  an  :is.Mslaiil,  win)  at  niicc  ktM'j.s  th.*  lissiics 
stivtclir.l,  and  i-ivvi'iits  tiuul>l.'.-.oino  liiiiii-'irhaue.  Siirll.-n's 
,laiiii.  Sfciiis  .■,,iKilly  al.l.'  tu  till  tlir.-c  niniitciiKM.ts,  aiul,  if  "!  lull 
si/.t',  allows  fivi:  aicf>s  to  the  "hole  of  tlu'  tarsal  j.lato.) 

First  S/>i'/':~-.\u  incision  is  mad.'  sonit-  (J  nun.  or  7  nun.  aluiv.! 
tiie  free  Imh-.I.t  of  llu'  iilf.vl.'.i  li.l,  ihrou-li  skin  aii.l  niuscU-, 
down  to  the  .artila^o  in  the  wliol."  l.Miu'th  .'f  the  lid. 

Second  .s'A'//..— Tho  smj^coii  tak.'s  tlic  uyyvv  lip  of  tli.-  w.mnd 
in  fh..-  {..Rrjis  and  makes  a  dissirli.ni  upwanls  iM'lw.vn  tli.; 
oiMcnlaris  and  the  tarsus,  oxposin-:  the  wliolf  of  tho  surface  of 
th»>  latt.'r  ahov.- '.li.l  tirst  incision.  Then,  takiu;,'  the  lower  lij) 
in  the  f.u.'cps,  he  .lissects  downwai.ls  until  he  reaches  the  roots 
of    the  laslies;    these  must  Ut't  he  inteifere.l  with.     It  ie  iiu- 


F,.-..  r..'-..-Puiu»s'Ml..>ration.  Flo.  58.-Pai.»«' o,»>rat  i.m.     Tl.iHi.v.' 

UlnliiliClt   I'll. 

],ortant  to  make  this  dissection  extensive,  since  the  result  of  the 
oi.erai ion  depends  larj^ely  .m  tho  cicatricial  contraction  of  the 
wounii  thus  ma.le. 

'/'Inn/  .V/,'v..— The  suv<;eon  niak.'S  an  incision  throuLdi  the 
tarsal  plute  .m.l  the  conjunctiva.  Tins  must  be  made  at  ri-ht 
aiiL^des  to  the  aidiMior  surface  of  the  tarsus. 

fni'f/l'  .sV,'_</. .— 'i'he  sutures  are  now  put  in.  Th.>  sur?;eon 
takes  a  nee.tle  ami  inserts  it  al  the  lid  maririn,  iust  bohin.i  the 
lash.'s;  he  pas>es  ii  on,  .lose  in  front  .il  the  tarsal  plate,  t..  the 
wound,  where  he  hrin-s   it  out;   then,  lakinj;  it  again  in  the 
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n,..dl.-li..M.'r,  hr  i.mk.w  it  luTtMiMtr  a  |.ai!  -f  thr  l:n-;,l  pl:ii. 
SMinr   liilllllu.'tl.'s  ahuvo   tin'   liuii,  ...ilal    ill.  IM^M    .ili.l   mmii.-    out 
;i..-aiii   on  llic  aiil.Mi..r  aurfaoo.     Wlicii  lli-'  .n.l-  nf  lli.-  sutun- 
;,,,■  lir.i    111.'  lai-ns  i-;  bi'Tit  iiitn  Mirti  fi  ^H.-iti-M   tliat   the  la-^li.'^ 

aiv.'N.Tt.Ml.      Tt ii.i>  of  til."  sulur."  ai.'  .nt    Im   :   ali.l   mmmii.'.I 

t„  111.'  lir..\v  l.v  ...ll."li..ii:  lliiv.-.'i  r..iii-  snrh  .-uimv-^aivii.v.l.'.l. 
■|1„.  ,,.„M..ii  nn  111.'  llii.'a.ls  iMiuu^  tl..'  v,h.~  ..1  Ihf  «-iiiMl  int.- 
c.iilael,  aii'l  11.1  liirlli.T  slitclios  aiv  iiM|niM'il. 

This    iii.'IIi'mI    "I'  .'I'ciati.iii    is    imi'  h    us.-.l   in    iMaiu.v  Lut    is 
rniiipaialivi'ly  litllf  Uumwii  in  Kn;jl.iiiil. 

•Hu'iv  is  nil.-  siM-i.ais  .h-awla.'k  l^  tli.^  n,,,Mati..n :  tl,.-  \,,,y,.r 
part  <.f  till'  tarsus,  .•onipl.'t.'ly  s.'paiMi.:;'.  iioni  tli.-  upp.-r,  t.Mi.ls 
:,ft.Mi  tn  li.li-  .)V.T  it  wh.'ii  til.'  .aitiir.'s  aiv  l-.-ini;  ti.'d,  aii.l  tliiis 
lUu  par-.s  aui  '.iv.l  in  a  v.-ry  faulty  puM'.inii.  Tu  iv,i„',ly  this 
,l,.f.M't,  a  sli.u'ht  iiiodiliraliun  «(  tlu-  .>p.'ratinii  has  h.'.'ii  su-.'- 
,4,.s|r.l  l.v  Thilli.v.  CJI ).  H<'  I'^iv.'S  in  tli.-  niia.lk"  a  small  i-ait, 
nn.livi.l.-l,  ul..ml  I  mni.  or  I'f,  mm.  in  ui.lih.  This  is  sulli.  i.-nt, 
to  pivv.-nt  the  .lisl.H'utioii  ami  sli..rt.;nin','  of  tli.'  tarsal  .artila-.'. 

(tuour    5    (4— This    i.rin.ipl.'— thf    .livisi.m    of    th.-    tarsal 

rartila'.v  -isu-rwit  a,lvaii<'.'..n   the  ni.-tli.Ml.s  wlii.h   hav,-  1 n 

aescriheil  halierto,  hut  its  applirati.-n  in  th-'  last  ..p-'iations, 
i.e.  from  the  o.mjumtiva,  is  n..t  always  satisfa.tory  ;  ih-'  w.'.l;^'.- 
oi  ue\v-f..rme.l  tissue  Nvhirh  iii>.Mts  its.'lf  .liiriii- h.'alin- l.etw.vn 
tl.elwop^n'ts,.f  tlu-  .•aitil.i:4e  .'ontra.'ts  ami  allows  the  r.Mpi.ear- 
aiue..l  th.'  deformity.  While,  iher.'for.',  th^'  m.'th...l  is  ofl.'ii 
successful  in  mil.l  cas.'.s,  au.l  at  the  w..rst  .l...s  no  harm,  yet  in 
the  face  of  severe  def.irmity  w.-  niusL  s.M-k  a  iimr.-  tli..roui:h 
rfii.ljustment.  The  oi..-ratiuns  hy  the  aiileri.n'  r.uit.'  s-'.'k  t..  tix 
th.'  cartila-e  in  a  normal  p..sition  ami  .urvatur.-  at  ..ii. .-,  s.,  that 
no  eicalriiial  eoiitraetion  is  possihle  to  .lesln.y  th."  .'Il.'.'l  ..f  th.- 

sui'ii'ou's  skill. 

The  .levice  of  atta.kin-  Hm-  lai-al  .'artike^e  from  th-^  ai,l.'ri..r 
surface  is  appar.-iitly  onv.'.I  I..  Sir.'atli.'M  CJli),  of  wlmse  ui.'th...l 
a  siH.it  .i."s.ripii..n  la  lo  he  luuud  lu  t!u-  M-vrJbl-h  A'-'y-/.'-, 
vol.  li. 
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'I'lif  Mjiiiai  i.,ii  I-  in  ill!  t'ssciitiiiK  ili.il  ii-iiiillv  ^U'scrilifil  as 
SiiuUen's,  Willi  th.- t-xt  i|.tiuii  ilwit  Stifnttiflil  ivc<nmiit'iiili'il  tluit 
till- stri)!  "I' skill  ami  luiisclr  i.verlviiiL.'  lln'  fXt  isctl  st)>,'iiieiit  t.f 
caitilanv  sliuiiM  tie  iciiinvril  willi  tin-  laltiT,  ami  tlial  no  stil.'lii's 
sliuiiM  I  (•  I'lit  in.  Ho  tlii>ti,::lit  tluU  lliv  li', initial  I'diitractinu 
of  lilt'  tissues  wuiiM  l.«  iiKue  able  lu  eaiise  the  required  eversiou 
vi  the  luwei-  luaiviii  if  the  \V(juml  healeii  slowly. 

Streatflelds  Operation 

//(s// /'/;/. ///.s.—l>esiiiaires'  f.nveiis    Snellen's  elanip  wuiil.l 
•'v  •-.'uw  siihstitiitetl),  si-aljiel,  ■lisseclin;^  fnrcHjiH. 

Firsf  ,SV./,/, .-— The  lid  111  v.vir  held  in  'lii^  elaniii,  t!ie  surLreoii 
makes  an  imisioii  thrnu^h  skin  aiuJ  •unsrle,  just  ahove  the 
roots  of  the  lashes;  this  imision  is  deopeniMl  until  it  roaeiV's 
the  tarsal  iaitilai;e.  A  second  incision  is  made  alioiit  2  or 
I?  mm.  altive  this,  joiiiinj,'  it  at  the  extremities,  and,  like  the 
former,  oxtendinu  in  the  wlioli;  witltli  of  the  lid,  thront;h  the 
overlying  tissues,  to  the  tarsal  plate. 

Sail  ltd  Si 'I 'jr. — The  incisious  are  tln-n  carried  into  the  tarsal 
jilate,  obliquely,  so  tliiit  they  join  one  another  at  or  near  the 
jiosterior  surface  of  this  structure,  b-'t  do  not  intertere  with 
the  conjunctiva. 

Third  Ht'i'j' . — .VIl  the  tissues  ...Mween  tlio  two  incisions  are 
removed,  and  the  wound  left  to  (.lose  by  j;ranulalion. 

it  will  be  seen,  oil  coiii]iarisun  with  the  melliud  of  Snellen, 
which  is  des(  ribed  lielow,  how  close  is  the  resemblauce  of  the 
two  oiieratiuns. 

Snellen's  Operation 

Snellen  iiiodilied  Streattieid's  operation  as  follows. 
The  same  instruments  are  needed. 

Fimf  Sf((i/': — The  suryeon  makes  an  incision  in  the  whole 
leni,'th  of  the  tarsal  cartilage  (about  ,")  mm.  above  the  lid 
mari^'in,  so  as  to  be  above  the  hair  follicles*  liirough  skin  and 
orbicularis,  and  by  a  sliolit  dissection  lays  liare  the  tarsal  plate 
at  the  re<'iun  where  the  bendiiiL'  is  most  marked 
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,<<•.,, n>1  StiK/f .  Iff  tlifii  iii;ik.'^  tWM  1IH1M..II-  llif..iiirli  ih.' 
tir-iil  ciirlilii'^i'.  Iroiii  tinl  L-  ind  ;  tlif-c  imi-iMii-  ■,:■<■  :il'..ui 
IWM  niilliiiifti-.'s  iiiiarl  "ii  ih>'  mii  i.i.-i  ,  l>iil  ir  ilir.'.l.-.l  |..u:ir.U 
..lit.  iiiiotlu'r,  ill  tli<-  xil.Muiif.'  ..I  ill.'  tardus,  -'■  a-  t"  inclnci.'  ii 
|.ri-iii:itii-  -fiili  v^illi  t  li*'  iij'''^  "'  '•'"■  I'li-m  ■"  •'"'  "'Tlinn.l  i\  a 
'I'lii^  -trill  i^  cxci-til  with  ii-icai  .ari',  -..a-'  1"  av.a.l  .ii;_\  |..r- 
Liialiou  of  till-  conjiiii.iiva.  Att.-r  it^  r.iu.'val  tii.'  tarsal 
rariilairt'  is  iu  two  iiitc.-,  and  tin-  I-an.t  |.ail  i^  c.iiiiifii.'U 
with  the  iipptTonly  by  iiifiiiis  ..I  tlif  (■..tijumnva. 

T/iinl  Si.i<i'. — Tilt'  t^iif'^fou  now  passes  lla'  .siiliii.'-  lliii.^: 
tiikiimacuivotlllt'i'iUt',  ho  iiitroiliuos  it  ahovf  tin'  w.miul  thmuuh 
skill  ami  suhjai-cut  tissui's,  ami  tiif"iiL:!i  the  tarsal  rartila'^c, 
uiakiii;,'  it  apl-ear  at  tho  fiit  eils^o  of  this  last.  'I'lu'ii  la'  passes 
Ihu  luiotlle  aowuwaiils  and  backwards  tlnou-h  th.'  InwiT  fia-- 
mtMit  of  till'  cartilage,  so  that  it  riuuiges  on  the  .•..iijuii.tiva. 
just  behind  tho  lid  niaigin.  Tliree  su<  h  siitmes  are  usiKilly 
sntlicient.  When  they  ai'e  tied,  the  lower  .segment  1  eaiing  I  lie 
lushes  is  rotated  uu  its  own  Iransverse  a.xis,  thr..ii.;h  an  .m.'le 


A  B 

Fio.  .'i7.-'-I1i;ii,'r;miMiatic  sirtiims  uf  tli 

equal  to  the  aj.ical  angle  of  the   prism  excise, 
instead  of  pointing  downwards,  point  forwards, 

(Snellen  advises  a  ditl'erent  nmde  of  inserling  tlie  suture.s;  he 
pushes  the  iiee.lle  at  .juce  into  the  anterior  surface  of  tlie  tarsus 
without  jiiercing  the  .skin  of  the  iq.per  segment,  aiul  after 
brinuin^  it  <mt  it  the  out  Keetion,  pass.js  it  .unvanls  tlin.u.ii  the 
lower  semuont,  iu  the  cellular  interval  between  the  orbicularis 
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;iinl  tlif  tiir-n><  t"i  llic  irri'v  liin'  wlir;'t'  it  t'lniTu'c^.  'I'lif  ciid^* 
art'  tiiil,  li'ft  Iiiii'j-,  iiml  <t'ciirtMl  to  tin-  I'liri'lii'in,  'I'lu'  pafli 
t|f-riilifil  111  tin'  ii'Nt  sct'iii->  iiiMiH  ^iiiijilc,  ami  I'tjiially 
fHieacious.) 

Knapp'H  Operation 

K  ii;i|i|i'  .ipiMMl  ii'il  is  \  fi'V  -iiiiil:ir  In  t  lii  ■,  iilid  till'  lil-  t  l:i;rt' 
i-  itii'iitifal. 

Siiniiil  S/ '■/' . — Tlic  siiruf'ii  iiiiiki's  tuii  iiicisiDiia  iiaiallcl  to 
iMch  ntlicr  ami  almiit  1'  mm  ajiait,  at  \i'^\\\.  aiij^'ics  to  tlio  .siii  faco 
I'i  ilii!  iai>il  i)lati!  ami  tlmnii^'li  this,  takiii^j  caro  not  to  injure 
I  111-  .siil'jm  ciiL  ciiiiiniH  tiva.  Tin-  intervcniiif;  slrij)  of  tissue  is 
t'Nciscil,  ami  tlius  a  ;,'a|i  of  somo  lufailtli  is  left  liolwccii  the 
|>aits  of  llic  larsiis. 

T/ini/  Stii'i,. — Now  takiiij^  a  curved  mH'ilIe,  tliestir^'cun  passes 
it  ihiiiuj^li  th(!  skin  alioM-  tht;  wound  and  llirnii.^h  the  tarsal 
larlila-c,  to  the  cut  liordi  r.  Thcmi!  \\v  passfs  it  almost  hori- 
zontally hackwards  tluouudi  tin-  lower  st';,'ni' tit  of  the  lid, 
frnt'i'^iii;.'  on  the  con juiiriival  surface. 


Kii;.    .'iS. — Tlio  Inst  stages  in  Kiiapli's  oiuTition. 

As  in  the  iirccediiii,'    ;    "atioii,  three  sutures  are  suilicient. 

When  tli(>v  are  tied  '    ver  seL'tueiit  is  rotated  round  its 

own  axis  llnouuh  aboi.  j  ,  and  the  hairs  partake  in  this 
rotation 

A  slight  det'reo  of  >liort.  iiiiit:  necessarily  follow  s  this  operation, 
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l.iit  i-  ii"i  \\li..ll\  liisiiilviiiitap'.-ur.  ;  tratliniiia  i- aliiin>t  ahva_\> 
(i.iiil.iiifcl  will.  >li-iit  pt-Ms  ;.-  .1  I'-mIi  ..I  ;!.,•  il.i.  l-niM,.;  aial 
iiK  lease  (.f  w.itzlit  of  llie  allerti-i  M.  ami  tiiis  seioiiaaiv  ile- 
ii>miitv  is  ieiiii''!ieil  \>\   lln-  slu'iteniiiL'. 

We  \ui\<-  never  iiiel  \Mlii  a  ■  ase  whi.li  luiiltl  imt  I..-  ileilt 
v\i||,  ill  ,1  sitislaridi  \  III. inner  I'V  im-ans  oi'  mn-  ..(  ihe-e 
latler  "jiei.iti>iiis.  'I'lie  1  lai  ln'ma  c  <>iiiiiiiiiil\  -eeii  in  IjaiiliM'  i- 
niiM  in  \\\x'.  In  Ansiialia  tlie  .Ii-mm'  is  nnirli  nii.ie  severe 
and  siii-euns  there  liii\e  liail  lu  :i<l<\>\  an  i>i'ei.ili..u  wliieii 
cniiilaiies  all  the  immiples  wliieii  liave  l.eeii  nie!iti..nea. 

Barrel!    lucl  Orr's  Operation  C-'-t 

Firsf  S/'i'i'.  Tlie  smveipii  makes  an  iiwisimi  alnii'^  iliewlmle 
leii-th  ni'  tilt'  li  1.  .in-.t  al">v.'  the  iiair  tnllicles.  Mirnii.'h  sl.in  ami 
siilciitaii.'eus  tissue^  ilnwii  to  thf  tai'siis.  r.v  a  siij^lit  (liss.'itinii 
tlie  aiiteiior  surface  nf  tlie  tarsus  is  eNiMised 

S-nuiil  >?'"/'•.  -If  the  tarsus  is  much  ineiiixeil,  a  iprisni-shaiie.l 
piece  is  excisetl,  as  in  Snellen's  uperatien.  In  im-M  cases, 
ajiparently,  this  sta;_'e  is  nniiiicd. 

77/ //</>'/"•/»■.  r«y  means  i.f  <j.u\  sutures  thf  siir'.'e.iii  secures 
the  fih,'!'  ui  the  skin  lieariu'^  ihf  lashes  tu  the  upi>er  pail  nf  ihe 
tarsal  plate.  Three  such  sutuies  are  sullicit'iit.  The  lensiun  nf 
the  sutures  everts  the  lashc-.  The  skin  wmiml  is  cjnsed  with 
hnrsi-  hair. 

y.inrl/i  S/,"/,, —  A  seronil  iiifisimi  is  made  in  the  i:rt>v  line 
hehiml  the  innts  nf  the  cilia.  Thi>  aUnusihem  tn  sliiU;  up  some- 
what on  tiie  tarsal  jilatf,  ami  lifts  lliem  still  further  out  of  tlio 
dangerous  position  at  the  lid  iiiarviin. 

Fiftli  Stih/r  (Orr's  nmdilicatinii). — The  posterior  layer  of  the 
lid,  the  tarsus,  is  sutured  down  to  the  upper  margin  of  the 
inwer  lid  by  <,'ut  sutures,  so  that  iho  tarsus  is  ilra-i^.'d  down- 
wards. 

The  experience  of  these  surpvms  is  so  '^reat  in  this  matter 
that  wc  have  niudi  hesitation  in  ciiticisiii;,'  iheii  methtids  :  it 
seems  to  us,  however,  thai  the  laW  siiil'ace  let;  at  the  lid  margin 
in  this  laocedure  is  a  disailvunta;^e,  and  that  with  a  eonstan' 
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I'xcisidii  ot  ii  pii-iiiiitic  section  it  miijlii  lie  found  uniu'c-fssiiry 
to  niiikr  tin-  incision  in  the  irrcv  line. 

(ii;oir  .")((/).— Cliroiiis  cJ?),  wli.),  witli  liis  father,  lias  had 
very  larirc  exi.erieiicc  of  traclioina  and  cntro|.ion,  has  devised 
a  nietliod  of  tliiniiini,'  thi!  tarsal   plate  and  making  it  sui)|)le. 
He  describes  the  plan  in  seven  statues  : 
h'irsi  StiK/r.—lli^  divides  the  ontei-  «  aiithns  freely. 
Sir,, 11,1  Slu'/r. — He  makes  an   incision   ahont   .'i   nnn.  aliove 
the  lashes  tlncnirh  the  >kin  oidy  from  ojiposite  the   pniictuui 
lacrymale,  to  join  the  first  incision  heyoiid  the  unter  canthus. 
lie  dissects  the    skin    liack    to  a   level   ahove  tin'  lop  of  the 
tarsal  plate. 

Tliinl  .SVf/;/,.— He  removes  that  part  of  the  orhicnlaris 
which  covers  the  tarsal  plate  and  also  Horner's  nnisch". 

Fiiin-tl,  Sfii,/,: — He  shaves  off  the  outer  snrfa.ce  of  the 
exposed  tarsal  plate,  until  it  is  sutflcieiitly  thin  and  supple. 

t'ij'/li  Sf,i,i,.—  \lti  pas- es  the  sutures:  those  that  atfect  the 
lid  through  the  lid  margin  from  without  inwards  without 
touching  the  hair  l)ull»s,  and  tlieii  horizontally  throiiLih  the 
orbital  fascia,  above  the  tarsal  plate;  those  that  alfect  the 
canthoto.ny  uniting  the  cotijunctiva  to  the  skin. 

.S'/,r///  Shiiic — III.  ties  the  sutures,  producing  an  over- 
correction. 

S,r,nfli  ,St,i,i, . —  He  makes  in  the  grey  line  an  iiu-ision 
alniut  1  nnn.  deep  in  the  whol.-  leiigih.  The  skin  wound  is 
left  unsutured. 
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ECTHOPION 

K<  TKonox— fvorsion  of  tlie  li.l— is  due  to  .mo  or  other  of 
several  ciiuses,  to  jiiiralysis  of  tlio  orl-iciilaiis,  V<  .Usplacoiiieut 
of  the  lid  l.y  s(,iiie  swdiiim,  inuucoiit  or  iiiali^'iiiuit,  or  to 
cicatricial  contraction  of  the  siirr(iiiii(liiij,r  jiints. 

Paresis,  or  paralysis,  of    Mio  orliicularis  is  one  df    ili,.  mnst 
important   causes    of   (>('tropi,,n    .if    the   lower    lid.       in    lielTs 
paralysis  the  l.)!<s  .)f  t.me  ..f  the  nnis.le  allows  the  lid  t.i  fall 
away  fr.mi   the   <,d.)I.e,  and   to  expos.^   the  inner   conjunctival 
surface  to  a  greater  ..r  less  extent.      I'.etween  the  lid  an.l  the 
-lol'c  there  is  left  a  lar^e  sj/ace  in  wlii.di  tears  collect:  wnen   it 
IS  full,  the  tears  cann.it  lea.'h  the  jiuncta  lacrymalia,  and  run 
over  the  fa.e,  .'ausin^r  discomfort  an.l  .iften  ;.,'ivin5,'  rise  to  ec/.'iua. 
N.ir  is  this  all ;  the  lower  part  of  the  cunea  is  .;yj,„sed  to  injury 
from  the  alis.Mi.e  ..f  the  normal  iir.ile.li.ni,  and,  after  a  time, 
often  becomes  ulcerated  and  nebulous.      Usually  the      n.leucy 
nf  the  paralysis  is  t.)  rec.iv(>ry,  an.l  we  shoul.l  not  Ik3  ea-ier  to 
undertak.' surgical  interference  ;  i)ut  if,  afltn'  reas.)iuib!.'  waiting', 
;lie  symptoms  still  ...ntinue,  s.jnieihiii.,'  must  be  .imie.     [f  th.? 
r.'c.ivery    have    been    n.'aily  comjilete.   it    will    be  sullici.Mit  to 
make  e.isi.T  tli.-  .nul!..w  .if  the  tears.     This  will  im'Vent  lurth.T 
laciyiuation,  whieli  is  th.'  ejnef  discomfort. 

Our  object  is  easily  attained  by  iiu  isinj;  the  lower  ciinalicuhis 
on    the  inner  surface  of   the    lid   in   such   a    way   that  it  is 
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roiiv.'rto<l  into  .m  nym  -iiltrr,  .l.'un  win.  h  i-mis  can  .'iisily 
..s,,],,.  from  ihr  In  us  lacryniiilLs  inU.  lla>  .sac.  Tie  lutlo 
(ijiciatii'M  will  lit'  ill's  rilifil  l.itor. 

ShuuM  ih.'  (vtn)i.ion  lie  rather  more,  auturL's  may  lie  inserlcd 
to  coneel  it. 

Snki.i.kn's  tl)  Srm;Ks  fok  KciitopioN 
Tlie  siu-vnii  takes  a  stout  silk  ihieu.l,  armed  at  e,uli  .'inl  willi 
a  ueeaie,  ami  pass.'s  one  n.'e.lle  tl.roui^li  tli.-  nio>l  lomimnt 
]iart  of  the  evertetleoiijiinetiva  iin.l  umlerlyin;^  tarsal  larliiaue. 
111.  me  onuav-  s.ilieutaneously  to  tli.'  lowe.l  mM  ot  the  li.l. 
The  f.'llow  iiee.lle  is  iMsseil  in  a  similar  .'ourse  almut  S  mm. 
away  from  the  lirst.  » Mie  surh  suture  is  re^iuireil  al  ..eh 
exttemily  of  the  mul.llo  llnnl  of  the  lul.  When  the  emls  aiv 
drawn  taut,  an.l  tied  ovt'r  a  iiie.e  of  ilraina-,'  tul-'.  the  lid 
is  iPuUed  h.irk  into  ii  normal  position.  The  sutuns  .should 
remain  ///  ^'/"  for  at  least  a  wci'k. 

The.se  methods  of  treatment  are  only  of  iv.iil  in  wiv  sliuhl 
fle.u'rees  ;  if  tiie  sutures  fail,  the  lid  may  oft-'u  he  drawn  ha.k 
into  i-ositiim  hy  cauterising  the  internal  surfaee  with  the 
-alvano-eanlery ;  the  point  must  he  drawn  alon.,'  the  wliole 
len-th  of  the  lid  near  tiie  mai-in.  The  eoutraition  of  the 
small  sear  eurieets  sli;,'iit  displacement. 

If  these  measures  jirove  insutlieient,  or  if  the  deformity  is 
from  the  tirst  clearly  iiinre  than  siuMi  means  can  correct,  a 
more  drastic  proceduie  must  he  used.  It  must  he  horiie  in 
iiuud  that  continued  eversioii  lent;thens  the  lid  m.ir^dn.  Any 
operation  for  its  remedy  must  therefore  shorten  it  to  its  former 
len;4th.  Various  methods  for  shortenin-  and  raisin-  the  lid 
Imw  hccn  i.r-.po.scd.     Uf  these  oiio  of  the  herit  is  that  devi.sed 

iiy  Kwhnt  ('_')• 

Kuhnt's  Operation 

i,/s//-'/;i«///^.— Scalpel,  or  lane  knife,  dissectinj,'  forceps, 
needles  and  needlediol...;r. 
/■;,■./  .</.' /  ■.- -The  surijeiMi  estimates  tlie  amount  of  shorteiiinu' 
necessary  to  replace  the  lid,  an.l  marks  out  on  the  conjunctival 
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surfaci,'  a  liiaiiulo,  wln^sr  l.;ist>  at  tlir  lul  iiiaiuiii  is  ofiual  to  this 
amor  it,  and  wliosc  a,M'x  is  just  ho]»w  tlie  lower  border  of  tlu> 
tiirsal    caitilay.'.      The    lulcral    iiaisioiie    puss    througli    l.otli 
conjunctiva  and  tarsus. 

S<-n,H,/  S/,i,/r. — The  operator  makes  an  incision  in  the  (^rev 
inie  aloii^'  tht>  \>nsv,  ol'  the  tna!iL:lc,  and  vciudves  lli.it  part  of 
the  tarsal  platt;  and  conjunctiva  witiun  the  area  delineated, 
hiaving  llie  siipei jiicmt  tissues  intact. 

77///V/  ,sV"7,. — 'rii(>  niaru'ins  of  the  wound  are  lirou'dit 
toirether  l>y  several  sutures 
passed  from  the  skin  surface, 
wliieh  must  have  a  firm  hold 
on  tlio  tarsal  cartilage.  One 
"ho\ild  lie  placed  near  the 
mar<,Mn  of  tJic  Hd,  mid  care 
nnist  he  taken  to  keeji  the 
two  jiarts  of  tlu>  taisus  in 
line,  so  as  to  ])reserve  the 
line  of  the  lid  smooth  and 
even. 

The  imme.liate  result  is  ro  ])ro(hice  an  n^'Iy  fold  ,,f  skin 
oppo.,ite  the  wound,  hut  this  soon  disa|ipear.s.  Tiu^  only  dan'4(M' 
is  that  the  sutures  are  not  sufficiently  fiiinly  ]il,iced  ;  unless 
they  are  secure,  they  may  cut  out  and  allow  the  wound  to  gape 
and  the  defounity  to  reapj)ear. 

In  this  operation  the  redundant  skin  and  muscle  arn  left 
anattacked.  Dimmer  (.?)  descrihes  a  mo(liHcation  of  Kuhnfs 
operation,  which  is  designed  to  avoid  this  defect;. 

Dimmer's  Operation 

Fn-st  Sf'n/r.~]l:,xuf^  estimated  the  amount  to  which  the 
surgecm  desires  to  shorten  the  lid,  he  niiikcs  an  inc;si,,n  of  that 
length,  just  external  to  the  external  canthiis  and  in  the  same 
horizontal  line,  through  the  skin:  from  cmcIi  end  of  this  he 
makes  another  downwards,  so  that  the  lluee  enclose  an  isosceles 
triangle;  the  skin  within  this  triangle  ip  excised. 


Kii;.  59. — Kuliiit'g  ii|i.Tati(iu. 
nta  /■ . 
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S.rniiil  Stii'jf. — Kniiii  tlic  Duter  I'antlms  iuwaius  lit-  tln'ii 
siilits  tho  lid  Ity  an  mrision  in  the  grey  line,  imlil  lie  has  jtiissod 
the  niiiliUe  of  tlie  nmrjiin. 

Tfiird  Stiij-'. — Next  the  sur>;i-<in  excises  a  tri.in.u'Io  «'f  larfsal 


Fin.   tiO.      ninnier's  (il»'nili  ■II.      Enri  miir'.f  ft'^/jr. 

r;irtilfif;ot>qu!il  in  si/.n  In  the  triaii<;le  oi  skin  wlncli  \v,is  ii'tiiuNcI 
in  ihe  first  st!ic;e,  ami  with  it,  ncrcssaiily,  tlie  ronjunctiva  tn 
tlie  same  amount.     T!ie  exciseil  trianjj;le  has  it.s  base  at  the 


:1 


Flo.  61.— Dininu'rV  operation.     E>ii'  nf  thirl  ■<!aif. 

lid   ini'r.'in,  anil   its  inner   border   eorresjionds  with   ;!ie  inner 
<}\lrennty  nf  the  splitting  (if  the  lid. 

Fmnili  Stiujc. — The  marginal  skin  with  its  hair  t'ollirles  is 
removed  from  the  lid  near  the  external  canthns.  and  the  whole 
lid  is  drawn  outwards,  bo  that  the  <^.\\t  in  the  tars.il  plate  is 
clospcl  and  the  external  triangle  is  covered  hy  the  skin  of  tho 
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iid.     Tl.e  parts  aiv  sec-un.,!  in  tlu"  uvw  position.     The  skin 
"."St  1..-  ..ni,...|   first,  and  aftPruanls  ,|....p  ...ture.    nn.^t   I,,. 
]«s.sfil  to  hui.l  tJK.  e.I-.-  ,,t  til,.  tar.Mi.  t.MVtliyr. 


Fir..  t)2.— DimiilPi's  operation.      Fiifi'  .l„jr. 

.\,-vlI  IfnlHTtson  (L'O,  ,l...scTiiH>d  an  operation  whirl,  ha.  tl,.. 
ur..at  advantao-,.  that  thr  .-icatrisation  of  the-  wound  tends  to 
I'lill  tlie  parts  int..  dnsor  app,..siri,.n. 

Fn:f  Sh,;/r.—  lU.  makes  an  incisi.,n  thn.n^r],  the  skin  of  tlie 
l.d  n.  the  .M.ter  third,  at  ahout   2  nnn.   h,nn  tl,e  lid  n,ar^.,n 
a"d  onuinues  it  upwards  fur  about  12  „un.     IJe  then  turns  n 


•"■'     ("      -ll-'^-    III.'    |MII     llMl    will     |„.    ,.„Vr,Vii    ,vl„.l,    tl„      if     i  1 


'"   'I    rnun.hMl    extrenn'ty,    and    carries    ,t  downwards   a^r,n„ 
'^'"'"t  •=  ""„.  fn.-M  I  he  first  incisinn  H.r  snn.e  :}  ,■„,.,  diver-in^ 
a  little  towards  the  lower  end. 

The  flap  of  skin  thus  outlined  is  di.sseeteil  i.aek. 

■•  ■      "•    '"'"  'vnu.ves  from  the  lower  lid,  at  a 

distance  of  some  :J  mm.  from  the  eanthu.s,  a  V-shaped  piece 
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ciintaiiilnij  nil  llic  tliickiicss  df  (ho  lid.  ArL'\il  HnlxTtsop 
recdiiiim'tKli'tl  tliiit  llii^  pifct'  should  lie  ratlur  Miiallfr  than 
tilt'  siirgtM Ill's  c'^tiniati'  <>t  the  rt'i|iiitfiiU'iit  ;  it  i^  >"'\-y  to 
remove  more  if  iicccssaiT. 

Tlu'nl  Shtij, . —  No  yrasp-  tin'  tlap  and  draws  thf  lid  up  ami 
outwards  until  the  t'dL;-**  of  the  lid  i-  r.dnnii.d.  'I'lif  tlap  imw 
nvcrlies  a  certain  amount  of  skin;  tlu'o\erlap  i->  oiitliiH>d  1)\ 
iii^'ans  of  a  knife  and  ilisscttiid  away.  'I'lic  tlap  is  imw  fixed 
liv  sutures  as  rei|iiired. 

Tweeily  lias  devcniu'd  an  opnaiiou  for  ^horicuni^'  and 
raisinu'  the  lid;  altlioiiirh  it  was  intended  for  the  relief  of 
I'ertain  eases  of  eicutrieial  ectropion,  it  may  \h\  used  with 
advantaj^'c  in  .soini'  severe  paralytic  forui.s. 

it  will  lie  de-^riilied,  however,  undiT  th''  lie.id  of  cicutriciiii 
cclnipioii,  for  which  th-.  author  designed  it. 


Senile  Ectropion 

111  oM  people  ptM'sisieiit  lilepliaro-conjiinitivitis  often  '_'ives 
rise  to  a  very  uusiehtly  form  of  ectropion.  Tlie  iii.u;.'iii,il 
conjiiuctiva  is  thickened  and  everted  as  a  promineni-  red  told. 
The  heavy  ti.ssues  overta.x  the  urbicidaris  and  the  lid  falls  away 
from  the  ^loho. 

The  muscle  is  not  really  weakened,  an>l,  at  all  events  in  the 
early  stages,  the  tone  can  he  restored  if  the  ( (Hi  jiiiictiva  liecorue 
a;.^ain  normal.  Astringents  ai  occi-ionally  alile  to  ( mv  ijie 
tleformity.  more  commonly,  uuforlunalely,  the  disease  of'  iji.-  jid 
is  ii['  such  standing'  that,  it  is  not  aiueii.ilile  lu  ^ndi  mild  forms  ot' 
Iri'almcnt.  Under  these  circumslances  the  si.;  .;eoii  will  have  to 
consider  the  he.st  means  to  relieve  the  dei"eii. 

The    ,l|iplir,tl  ion    of'    the    '^al  v.itlo-iMUterv    to    the    cNiTted    cin- 

jHiiriiva,  either  in  one  line  alonu'  the  whole  leimih  of  the   lirl,  ,,r 
piefei.aMy  in  tliree  or  four  slioit  lini,-- .cross  ilie   fold,  will  .jivc! 

n-e  to  ,1  sliu'ht  de_;r ,i'  cir,uiiri;d  colli  r,ic|i. Ml  siifUciiMit    to  roll 

111  as,',iiii  liie  maiuiu  to  its  normal  po-iiion. 

tn  the  worst  forms,  however,  this  does  not  suttire,  iiul  soiae 
more  extensive  procedure  must  he  adopted. 
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In  sucli  ta-i'>  as  wt-  are  ccinsideriii^,  tin-  surgeon  will  find,  if 
III'  twaiiiint's  llic  lid,  tli.it  the  coiijiinctiva  in  almost  ho.illhy  near 
tlic  (iil-do-sac,  while  tlio  niar),'inal  portion,  jn'ihaps  rather  more 
than  lialf,  is  thickened,  reddened,  and  everted:  this  ia  the 
diseased  area. 

Preelaad  Fergus's  Operation 

Krenland  Fer;,'iis  (1)  ronommends  excision  of  the  atfected  part. 
Iii^lruimnf^. — Sr, dpcl,  scissors,  dissecting  forceps,  needles 
and  needle-holder. 

Fi,:<t  Sf.h/,: — Tlie  surgeon  makes  two  incisions,  enclosing  the 
diseased  folij  from  end  to  end  of  the  lid;  the  outer  incision  is 
plarcd  at  the  iiinition  of  the  conjinictiva  and  skin,  and  the 
lower  at  the  junction  of  the  healthy  and  diseased  aiea. 

Srcoifl  Sf,(,,r. — Me  picks  up  the  li]!  of  the  healthy  conjunctiva 
helow  the  lower  incision,  and  dissects  uj)  the  mucous  membrane 
to  the  cul-de-sac. 

77/////  S/ii,/,\ — Hi.  th..ii  excises  rapidly  the  diseased  tissues, 
and  closes  the  wound  left  after  their  removal  hy  several  points 
<)f  suture. 

In  this  way  the  lower  healthy  conjunctiva  is  brought  up  to 
the  skin  and  forms  a  nt(w  margin  tn  the  lid.  Fergus  states  that 
it  is  rarely  if  ever  nece.s.sary  to  shorten  the  lid  or  deal  with  the 
skill  m  any  way. 

Terson's  Operation 

Tei-.iii  ('>),  in  similar  case:-,  has  not  fouml  the  excision  of  the 
<  onjuiictiva  ade(|Uate.  lie  comliines  with  it  removal  of  a  small 
area  of  skin,  and  thus  has  devised  an  operation  wliicli  deals 
elliciently  with  these  severe  fiunis. 

Lt^t  I'll  111  r  1,1 -i, — Scdji'l,  siiss^rs,  hxation  and  dissecting  forceps 
needles  and  needle-hoMer. 

Fir^t  Siller. — The  surgeon  ablates  the  hypertrophied  mass  of 
the  conjuiictiva.  taking  caio  to  loave  the  lar.-^us  mitouclied.  If 
the  excision  lie  made  to.i  deeji,  he  will  run  a  great  risk  of  causing 
i^ynddepharon  or  trichiasis. 
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No  nmjnmtival  .smiwv>  ;iit  to  Ix-  put  jii  ;  the  \v..mic|  h.n|>i 
witli  lf>s  t-a^^f  ami  rfjjiilaiity  it  iuiy  have  I ti  iiisfit.il. 

Sr,;,)i,i  Stdi/r. —  Me  iiow  mark-  out,  jii-t  i-xtiTiial  to  tli.'  oufrr 
camliii-,  a  triiiii<,'li' of  skin,  liaviiiL;- oiu-  >id.'  vertical,  divi.lod 


Kic.  rt4.— Tpr«Mii'-i  .)]iPMli..n.  .sV,-..,)7  <:',j.,e:  tli.'  -Ii  r].- 1  tn;«ii-!.'  A,  1'..  r  ppr.'- 
sriits  tlie  >kiM  r.'m.ive.l.  The  >lia.|«..|  iro.i  ..ii  tlio  h.i  .sliows  tha  law  .suific,- 
left  after  removal  ..f  tli"  Iiyji.-i  ir-phir^l  c-.tijihutiva. 

«'C|iuilly    by  tho  line   of  the   palpeLral   fissure,  an. I   tlie   a|p,\- 
exti'i-nul. 

'I'lip  size  atid  position  of  this  frianf»lo  is  sliown  clcarlv  in 
the  iliagraiM.     The  area  of  skin  withni  tlie  triangle  is  removed. 


Fio.  65. —Tersnii's  operation,     f/w-r/ ,</a</«. 


Tliini  Sfnfi,\—'V]u'  raw  surface  is  covered   l.y   drawintr  the 
Liroundin','  i)arts  lotretlier  and  set-iriu<j  them  in  their  new 
position  by  .several  j)oints  of  suture. 

The  tension  on  the  lower  lid  overcomes  the  eversion.  '|'li,. 
whole  procedure  is  short,  last  in  i,'  (udy  aliout  live  luiniites,  and 
is   therefore   well   adapted    to   the    reciuirements ;    proli..n"ed 
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llllil■^t  lii'«iii  i>  iilujy-  iindesinilde  in  old  pfupU-,  and  it  iniiy  bo 
dis|M'ii-t'tl  Willi,  il   iii'ccs-iiry,  for  so  -Iimi-i  a  ].r.MciM|iii^r. 

WluMi  till'  li\  |i.  iii.'pliv  of  till-  ((iiijuiK'tiva  I-  -mall,  nunc  of 
'lii^  iiuMiiLraiif  iuiil>  rxci-ioii  ;  tlic  foiTn  aiul  |i'i-ition  of  tlio 
Iriaii^'li' of  skill  may  lie  altcrvd  wiili  aiK  ,i  iilai^v  ;  it  sliould  l)t' 
liliiccd  lii;:li.T  and  suiiifwliat  dliliijiifly.  Tin-  niodilu'al  ion  i- 
owed  to  Dhairio. 

MacCalhin  (_'l'i  lias  dfsciilu.d  an  o|i(>raliMii  for  jv  form  of 
(■(•li'opion  of  the  lower  lid   in   traclioina,  slimli  the  livjitT- 

Iropliii-  vurii'ty  just  mentioned.  In  sutdi  patitrnts,  he  says, 
"tile  tar.'ial  eartilau'f  is  dis|>laced  .so  thai  its  normal  vertital 
axis  come.s  to  lie  horizontally,  immediately  under  theeonjnnc- 
liva.  Hetween  the  attachment  of  the  cartila^ji'  to  the 
orlnhi-tar.sal  fa-cia  and  me  irloiie.  tlie  conjunctiva  is  nsiiallv 
found  to  1)0  promiiie'nt,  cicatrised,  and  Ihic  koned." 

Firnt  Slinir. — The  surj;ton  makes  a  iiori/oiital  incision 
through  tin-  conjunctiva  througliuut  the  length  of  the  lid, 
altoiit  o  uim.  from  the  margin,  /.«■.  at  the  point  at  which  it  is 
desired  to  make  the  new  fornix.  From  each  extreiiiitv  of 
this  incision  vertical  slits  are  made  at  the  cauthi  almost  to  the 
lid  margin. 

Siniuti  iSlage. — The  conjunctiva  is  then  dissected  up  over 
this  area. 

Third  ,S7,„/, .— The  lar.sal  plate  and  as  much  of  the  hv|)er- 
trojjliic  conjunctiva  below  the  first  inci-ion  as  is  recjuisite  i.s 
removed. 

Fourth  Slwjf. — Sutures  are  pa.saed  from  (he  skin,  taking 
both  lips  of  the  conjunctival  gap,  and  pa-nng  through  the 
skin  again.     They  are  tied  loosely  on  tlie  skin  surface. 

Tin:  Ti,i:ATMi:\T  ok  Cicati.'hiai,  Ectkoimon  :    lii.KrnA);o-iM.A.^ry. 

The  treatment  for  cicati-icial  t'ctropion  is  to  a  large  extent 

similar  to  that  reiiiiired  for  tlie   reconstruction  of  a   lid  after 

the   removal   of  a   malignant  growth,  and   tipenitions   for  the 

two  conditi.ms  are  often  grouped  together  under  oue  name 

blepharo-plaaty. 
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l.t'cii  cailfil  upMii  tl.  uiiilertiikc  tu^k-  wlnrh  would    havf   1 


(It  I'fd  iiii|io>sil)lf  in  t'oniiiT  tinif-.     Tlif  Imild 
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II'''  aiifw  ol 


tcatiir(-<    do.-troycd    \>y   shell    liur.st.s    or    lniUi't    \\(.mid-,    t  h 
tr  iii-|ilaiitati(iii   of  hone,  cart ila^rt',  and 
iki'i    -tlit'so  ihiiiLis   have   Ix'cii   accoinplislu'd 
till'  admiration  of  all  surirt'oii-;. 


iiiiscl,.,  a^  Well  a'^  of 


III  it  way  that    i- 


Kortiii>;iti'ly,  it  i-  iinlikt-lv  that  aiiv  man  <•(  tl 


will  1)1'  Lulled    n 


iw  ^'fiieration 


]ion   airain   to  excrtise  thi-   -kill   to  aiivtl 


til 


iiiit; 


r  Mime  t'Meiit,  and   it    is   prol.ablp,   tlicivfore,  that    tlio 
more  i'xtcnsive  oiienitions  will  never  he  practised  in  civil  lif,. 
and    that    ilk-   ophthalmic   .«ur<reon's   larirest    task    will    h,.   i,, 
repair,  after  a  burn,  one  or  perhaps  both  lids  of 
to  replace  a  lid  destroyed  by  a  iiialiiiiiant  growth, 
■di 


one  eve,  or 


'I'll 
skilfully  [ilanned  and  carried  out   are,  thereb 


le   exti'aordinary    operations   winch    Major  (lillies   I 


las  so 


■re,  not   likelv  t( 


imitated   for  some  time  at    least,  since   the    i 


rarelv  arise. 


We  have,  therefore,  left   tl 


lecessitv  will 


is  section  in  the  same  sliapu  as 


that  of  the  precedin<:  edition,  b 


pu 
cause  many  of  the  methods^ 


are  s 


till  applicable  and,  indeed,  the  best  adapted  to  the  minor 
lesi,,ns  which  are  likely  to  oU'er  themselves;  and  we  have  not 
entered  into  a  description  of  the  hirirer  reconstructive  plastic 
m.-asures  which  Major  (iillies  devised.  We  liave  inserted  his 
method  of  "outlays,"  since  this  is  of  great  value  in  any  deal- 
ini^-s  witlj  ei.'utriciiil  eetrupion. 

'I'lic  experience  of  the  war  has  gone  to  prov«  tJie   value  of 
'riiier^ch  grafts  in  all  cases  of  severo  ectropion;  and  there  is 


v.i-\    A  Ti:\r-i{(H)K  (»i"  ((I'lnii.M.MK"  <H'i;i{.\ii(>.vs 

no  (]n,iht  that  wln-n  tlu«  in<i>rlil»niiriiijr  ti^-^iirs  :uv  nut  availiil)!.-, 
til.'-.,.  ._'ialts  iii-c  till'  h.-t  [.nssihl,.  snhstitiitc.  'I'li.'.v  liavf..iif 
-mall  cJisulvantairr  in  tlint  il  lli.v  art-  tak.Mi  finm  a  siirfac.. 
wlii(li  li.iiis  ii.iii-..  tli.'Sf  hairs  may  rciipinMr  in  the  new 
-ituatM.n  wheiv  ili,\  an-  not  waiit.'d  Miif  this  is  a  small 
matt. •.■,  and  thr  ,  h.-ice  nf  ).,,v|iioii  Ip.ni  which  'j-iafts  may  It.- 
taken  i^  s..  lai^,'.-.  that  wh.'U  this  lart  is  kn..wn,  siicii  a  mishap 
ran  111'  avi'niiMl! 

itiit  when  th.'  n.i-lilMJiirinf,'  tis^-n...^  ar.-  ^nniul,  th.'V  will 
-.'ivt'  hfttcr,  ill  many  casos,  lor  the  r.'pair  ot  ii  wliuU.  or 
part  lid. 

In  the  (irsi  edition  we  laid  soint'  cmpha-i-  on  Iloi/'s  ((ii 
VR'W.s.pii  the  i-flifl'  of  ciciitricial  e<'tropioii,  and  we  endorsed 
his  reas,,iiin^.  Tlierc  are,  he  says,  in  the  Amt'ri<iin  Joiinml 
"/  tlphthiilinohx/i/  tor  I'.Mi.;^  three  points  in  these  operations 
which  are  usually  insufficiently  re<,'arded  :  the  proper  divisiou 
and  lixalioii  of  the  flaps,  the  choice  of  suitaljle  material  from 
which  they  are  to  he  rut,  and,  lastly,  the  shortening  of  tlie 
everli'd  li.l  maririn. 

It  is  iis(.h's>,  lit.  says,  to  cover  a  larire  raw  surface  with  a 
simple  >kiii  trraft.  The  c.ntraction  of  the  j^i-aft  will,  in  all 
probability,  liriii^- about  a  secon.l  eversion  within  a  verv  few 
months.  The  .sur<-eon  must,  therefore,  employ  two  flaps- 
fixing  one  to  the  lid  in  such  a  way  that  the  contraction  of  the 
other  cannot  exercise  any  pull  on  the  lid  margin.  The  raw 
surface,  therefore,  must  be  i-overed  l>y  two  flups— one  tor  the 
lid  and  one  for  tlie  neighbouring  area. 

As  to  the  tissue  from  which  the  Hap  for  the  lid  is  to  be 
taken,  notliing  is  so  suitable,  says  ilot/,,  as  the  cicatricial 
skin:  this  i^  thin,  sujtple,  and  hai.less,  and  is  nearly  always 
availalile. 

From  jiersonal  e.xperience  of  Hot/.'  methods,  we  can 
endorse  all  that  is  said  liere. 

Adjemiini  (7)  L'ives  as  his  opinion,  base!?  on  mnTiv  rears'  e.x- 
perience in  C()nstantino))le,  that  Thiersch  Lrraltsareapplicalile 
to  ail  cases  of  ectropion  due  to  cicatricial  contraction,  but  at  the 
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tiiiii'  l;ivs  iliiwii  I'Tlaiti  nil.  •>  wlinli  it  is  t'-^-Ji'iitial  ti> 
cil)»i<rvf.  Siiiiii'  of  tlu'-c  r>''|iiir<-  ninciilicitinn  in  virw  nt' 
Majiir  (iilli<>'  woik,  Imt   when  tuniuilattd  tln-v  witc  i>t' j,'ii'at 
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'I'lif  cliift   Milf-.  arc 
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;\al  lull  i>|   t  Me  fViTliMl 
ll    liailil"-     lllil-t     \> 


lim^t    lif  ('■ilillilct 


cicalru'ial    iiaiui"-    iiiii-i     in'    i'\ci-iil    Iidiii    tli.  'ca 
wliifli  i'<  t(i  form  the  lu'ti  fm-  ilif  tlap. 

3.  'I'lie    l)i'tl    in    ~l     1m'    iMilarui'il    a~     iiiiirli    as    |,..-.iM,.  1,\ 

trariioi,     tliioii^'li     siitiiri'-,    pa-   I'll     tlMMUL''li     i  lie  lul 

itiaririii,    anil    ^iii'red   \"   tin'    iiciirhl" 'iifiiiLT    j^art.-  li\ 
collodion, 

4.  Tlic  flap  Us.'d    to  CoViT    tlu'   "llllaco    Illll-t,    if    po   sidle,    I),. 

^iiiu'li'  ;  ii  iiio.>-air  of  <rraft»i  i--  doonicd  i"  iailin-c. 

.').  Tlic  I'diTi'^  iiiu-!  l>i'  \iTy  aiTiiratfly  ailiu^ttHi,  atid  care 
must  l»f  takfii  to  jiifVi'iit  tlicir  I'oUiiiLr  in 

It  will  lie  st'i'ii  that  all  tiicsc  jHiinis  ar  ■  dfalt  with  in  Major 
(lillit's'  mt'thod,  tlioimli  tlic  IhmI  is  fiilar^'fd  hy  tlit>  |ir('-siirj' 
of  tin'  mould,  wl''  'll  also  |in'vc!its  t!u'  f'd<.'tvs  t.f  tli.'  L'nift  tiMia 
liiH'oiiiiuL'  iiittiriH'd. 

N. it  all  siiii,'i'o!is  liiivt"  found  tt'i'-f  plans  of  -crvice.  Diinuv- 
Dutemps,  for  fxainpli'  {.lii /liV'S  (I'djiliUd mf!" i  •,  \ol.  wi.) 
cousideivs  that  the  traii.splaiitod  ^'laft  has  i'ft'ii  a  failuie  in  lin'-c 
i»jx.'ratioiis,  and  cxpirsscs  Ids  prol'i'icinc  fi  r  a  iiioili!iiatioii  of 
Kricke's  ojK'iatiiai,  which  h(»  di's(  lilios.  i'lic  luodilnation  is 
only  in  the  region  from  which  tin'  -!,in  ll.ip  i>  lu  iic  lakcn. 
l)utt>nips  advise?,  ihc  sui-i;oii  to  take  a  fold  of  skin  from  the 
upper  lid,  whicii  is  iLsiuiUy  leduiidaiit,  to  till  any  i;ap  in 
the  lower. 

<'iiincione  and  his  pupil  Calderaro  ("<)  also  iiavc  found 
Thiersch  ;j;rafls  unsatisfactory,  and  are  iii(diiicd  to  coniisel 
their  entire  ahandonnient.  Ihey  liuve  coiiie  to  the  conclusion 
(/,('  Clii:''a  OrnlUtloi.  lUO"))  that  yoiue  inoilitiiatioii  of  Fricke's 
operation  is  the  Im'.-i  wh<'rc  it  I'an  he  carried  o;.!. 

\'..i,,,i..  ..v,...,>-.o.>o  .i..;...;i ,...■..;  ... 

As  a  general  rule,  it  is  advisable  to  unite  the  niaririns  of  tho 
lids  (tarsorrhaphy),  tu  oppose  the  Oiiitraelion  of  the  lids  ■'    riir.' 
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till-  liitcv  >\A<i:v<  oi  \wn\\u<j:,  wliicli  wdiild  dtlierwi.so  reproduce 
tJio  (Ift'ormity. 

UrEllATlo.NS    101!    El  IllDl'KJN 

A.  Ily  tlajiH  fniin  iiciiflilMMiriiiif  jmits. 

1.  \',\  |i<MliiiifiilatiMl  Haps. 

2,  llv  ili-jilaci'iiinil  1)1'  sm  I'omicliiiL'  parts. 

{")  Siii„.ili(ial      OVliailuii      .luiics,      Jjiflliailaeli, 

I  ill  low). 
(h)  ])et'p  (de  Vincentiis). 

B.  r>v  grafts  f'niiii  a  distaiici'. 

1.  Ciintaiiiiii;.,'  all  jiarts  of  the  skin. 

((/)  I't'diiiiculatcd.     'lagliaiutiaii  oitcration. 
(I'j  Wollfs  ,uralts. 

2.  Kjtidi'iiiiic  (ir  'J'hieiscli  uqafLs. 

(!l!()ri>  A,  1. — JVdiiiiiulotnl  jj,ii,s.—\\]\v\\  tlie  deformity  tt) 
lie  corrected  is  .small,  and  the  lncalised  liiss  ni  lissiie  nut  extensive, 
the  method  of  ]iediiiiculated  Haps  is  usually  .successful.  The 
surgeon  will  have  to  note  certain  jioiiiis  in  the  procedure  wliicli 
are  of  iniportanre  in  ;_'aiiiiiig  the  be.-t  result.  The  posilion  of 
the  ila]i  must  he  sfleiicfl  in  nmnial  or  a]ipniNiniatclv  nmniai 
skin:  it  tin'  vesstis  are  lew  the  nutrition  of  the  tiaiisplaiitcil 
skin  is  small,  and  it  may  he  iiisulhciciit  to  liilc  the  Hap  over 
the  tirst  twenty-four  hours,  before  the  vascidar  supj.ly  from  the 
lied  isal.leto  nourish  the  tissue.  'J'iie  liaji  must  therefore  he 
cut  so  that  the  pMieial  flow  of  Mood  is  from  the  ha.se  towards 
the  cxircmity,  and  the  liaae  must  lie  ]. laced  so  tiiat  the  turning 
necessary  to  place  tlie  t'uii  in  its  new  hed  is  not  so  oj-oat  as  tu 
interfere  with  the  \ascular  .siijiply. 

The  sur-eon  must  recollect,  further,  that  the  liap  will 
uiideru'o  coiisiderahle  contraction  altci-  it  Ims  lieen  .sejuraled  ; 
it  must  theiel'ore  lie  laiyer  Ity  aliout  one-third  linear  nieasure- 
iiieiit,  i.<.  nearly  douMi-  the  area  of  \\\v  sjMce  to  he  tilled.  The 
lia.se  (.1  the  Hap  .should  contain  the  suiicutancous  ti.ssues,  but 
the  ItoJy  !iiay  k'  advaii'ta^euiisiy  fornjcd  of  skin  only. 

The  .liivetion  in  which  contraction  will  take  i.hue  must  also 
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|„.  hik.'ii  into  accdiiiit,  :uul  iilili-cii  to  i>i-«>sriii  :i  r.Tiirr.'ii >f 

ihr  tlffoniiity.  Tims,  if  llii' iii>iitM- lid  lie  iiii<1>t  iiv.ti  iii.miI,  tli>' 
haseof  till'  Hill.  ^^'"  '"■'  1'1'"'"1  '"'"^^  •'"'  '■■"itlins  iiii.l  lln-  t'oiv 
of  colli  iii't  loll  thus  usi'd  to  ]puvi'iit  a  sfcoiiil  .■(•ii'iHou  It,  on 
tin' other  haiul,  the  lower  liil  is  iiinier  leiiair,  I  lie  liase  of  the 
lla]i  will  he  iiiiwanls  alioxe  tlio  caiitluis. 

TIk;  ivpe  of  tills  iuiiii  of  ojienitioii  is  the  oliuinal  uietliod  of 
Krjike:  iiiaiiv  minor  varieties  have  heeii  ile-.i  il.cil  hy  lla<iier, 
!in]uiylhiteiiiiis,  and  others,  hut  the  main  iniiieiiile  is  lliat  of 
Kriike.  and  the  variations  are  sinijily  local. 


Fricke's  Operation  (9> 

Instruiiii'iits. — ScaliH'l,  ilissecling  foreeps,  scissors,  iiressure 
forceps,  needles  and  ueedle-holder. 

Firxl  Stiii/i.—Thii  retracted  lid  is  freeil  hy  an  incision  throiij.'li 
the  scar,  or,  if  this  is  well  localised,  the  whole  scar  may  he 
circuinscrihed  hy  two  heniielliptical  incisions,  and  removed. 
The  margin  of  the  all'ected  lid  must  he  stretched  away  from  the 


g^^^Ss 


Fig.  lio.  — Fiia.''so|i.T,it,ioii.     S'<;„i'l  sfufi: 

attaclied  border,  so  that  tlie  wound  is  made  as  larpe  as  pos-^ihle. 
Anv  dee])  liand<  of  scar  tissue  -Imuld  I.e  e.xci-ed  as  coiiiplcu^ly 
a^  tlie  vurtreoii  ("in,  and  all  bleedintr  stopped. 

S<ciin'l  ,S7«(;/..— The   tlap  for  Iran-plaiitatit.u    must    n.-\t   he 
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'MiirkcJ  ,,iu;  iu  positinii  will  vary  with  tlie  defect  tu  Iw 
••om-ctrd.  Kiick,.  ,l,.stTil>..(l  Lis  nj,,.riiti.,n  l..r  the  relief  of 
'■'•trf.pi,,,,  ,.f  iho  upper  lid,uii.l  ue  will  t,.ll„w  liere  his  uriKinal 
di'S(Ti|iii(iii. 

'riirMiii-VMti  iiiiikestwo  iiicisiniis  ..ii  ihokiii  nf  til."  temporal 
••'•,yioi.,.nMtaiiii.iir  l.etw,.,Mi  them  an  elnngat.-d  pedunculated 
Hup,  larg.T  in  each  dinu-n-^i.m  In  one-third  than  the  space  lo 
l»e  fillrd.  The  inm-r  (or  aiiteriorj  incision  should  join  the 
priiiuiry  relaxing  incisi.m,  or  tliis  h.iter  mu^t  l)e  proicnged 
'"  i"''''!  it.      The  upper  ends  of  the  tw  incisions  are  rouii.ied 


Fir..   67.— Friokc's  operation.     Fuiir'h  sUige. 

into  each  other;  the  lower  ends  divrge  slitrhtlv  .and  are  con- 
tinned  I.elow  the  level  of  the  canthus,  t  iu.  outer  rather  further 
than  the  inner,  so  as  to  aHow  rotati.m  of  the  flap  on  its  base 
with  the  greatest  ease. 

Thinl  ,S/,„/.,-This  flap  is  n..w  to  be  dissected  up-  the 
body  shonl.l  .ontain  skin  only,  but  as  the  sur-eon  approa.'hes 
the  pe.lich.  he  will  be  weh  advised  to  take  up  the  subcutaneous 
tissues  also.     AH  bleeding  must  be  stopped. 

Fourth  Sta,,r.~'Vhv  Hap  is  twisted  on  its  l,ase  an.l  secured 
into  the  gapinii-  wound  of  the  lid. 

Some  s,„.^„,n„s  make  a  considerable  interval  i,etw,.en  the 
first  and  second  srag,.s;  not  content  with  waiting  until  the 
bleeding  is  sro,,,,ed,  they  wait  twenty-four  hours  before 
applying  the  flap  u,  ,ts  bed;   some  even  wait   until  the   bed  is 
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covered  witli  ij:r;niiil:iiii>ii<.  Tlii-  ■.ccims  imiuTc-siry  ;  it  is 
I'lidiiirli  t"  iiink.'  -uiv  ili;it  tli.iv  -liiill  1).'  II"  .■tTii-i.'ii  "1'  I'loud 
or  sfniiii  I"  -^rpiiralf  tlic  thij)  Irom  its  iifw  ;ilIiLcliiiunts. 

J)iiliiiy-I»iilfiii]is  tiiis  (li-.Til).Ml  11  tiiuditi'-ilioii  :  |..  itjkiii-  :i 
(Irl'.ri  mI'  !i  Inw.T  li.l.  111'  -III  ;i  Hap  lik.'  tli:ii  of  Krirk.-  IVom 
tin-  loosi^  skin  tif  tlif  n|i|)f'r. 

Wlu'ii  oiu- lid  is  coiiipleti'ly  d.'stroy.'d,  ('iriiui..ii.'  ^2:'.)  lias 
modified  the  iiu'tlio.l  in  tlie  foUowiiiji:  w:iy.  II. •  split-  tlif 
r.'iiiiiiniii.U'  lid,  ami  iiilju'lies  the  tar-.'-coiiimut  iv:il  layer  t" 
tlic  cotijiiiictiva  of  the  fornix  of  tin-  lost  lid,  and  applies  to  the 
raw  surface  of  the  tarso-eoiijunetival  plate  a  pi'duiuulated 
iiap  cut  after  the  manner  of  ['"ricke. 

This  operation,  it  will  be  seen,  combines  the  principles  of 
(Jroups  A  (1)  and  .1  [2). 

Tweedy 's  operation  (10),  which  has  been  already  iiimi  ioncd 
under  tile  liead  of  s,.|iil:  ectrol>ion.  may  also  be  reizarded  a-, 
in  sonu'  seii-e,  a  moditication  of  !'        c's. 
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Tweecly's  (    .    .ition 

fuslniiiii)ils.—F'C:\\]>v\,  scissors,  dissecting  forceps,  needles 
and  needle-holder:  i)ressiin'  forcejis  may  hv  added,  Imt 
are  not,  often  recpiired. 

/-Vr.v/  >'/("/' .The  surg'eon  makes  an  imi-ion  downwards 
ami  outwards  from  the  outer  canthus,  foUowiiifr  tli.'  normal 
lines  of  the  skin,  about  ;{('  mni.  in  leiiL'tli.  He  tlieii  make>  a 
s,  coiid  incision  about  8  mm.  away  from  the  first,  >tartiiij,'  at 
the  border  of  the  lid,  and  takiiejr  a  course  parallel  to  the  first. 

Sirmiil  Shi'jf. —  lie  tluii  makes  :ni  in.isinn  throuL'-li  the 
conjiiu.tiva  and  tarsii-,  starting  at  the  iijiper  extri'iiiity  of 
each  uf  the  two  previous  incisions  anil  coiivi'rginu'  to  the 
h.wer  ciil-de-ae.  All  the  mass  of  tissiu;  between  the-e 
incisions  is  di^-ected  up  to  form  a  llap,  adiierent  only  liy  its 
l.useat  the  lower  and  outer  end.  The  jiedicle  is  ciii  lon-r  as 
(Jesciilied,  to  ailow   of  the  iwi-iiii-i;    which   is  U>  follow.     The 
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c'uiijniiftiva   may  \,v  dksfcti'd   up  iuid  u.<vd  tn   Ifiifrthi'ii  tlie 
fliip  it'  iit'ci'ssary. 

Tlu'nl  St(«j,\—  I'c.iri  iihont  tlii'  iiiiildl."  nf  tlif  Iow.t  litnitiri!? 
incision  ,.f  tlic  il;i|i  ;i  tliini  inrisiun  is  mado,  tliroiiuli  >kiii  iind 


Fig.  (is.— Twepfiy'supcialinii,  shi.wing  tln' i 


niR  till'  iiicis-.Hiis. 


orl.irulari.s,  down  tn  tl rhital  fascia,  so  thai  th.-  lid  ran  he 

rais,.d  into  place.     Into  the  -iij)  tints  left  tlic  flap  is  turned 
and  implanted  ;  all  ]>arts  are  s.'cuivd  by  stitches. 

A  method  essentially  similar  to  that  of   Fi'icke  is  that  of 


Fir..  69.— TwriilyV  oi>fr,iti.iii.     Trauspusitii'ii  ot'tlic  flap. 

Miisinelli  and  Hadai.  These  surL'enn.s  suj^u-,,.,  ,i,.,t  a  small 
defect  of  tlu'  lid  may  he  filled  hy  lakin?  a  liridLre  tlap.  iiadal 
fillsa.irai.  in  the  lower  tVom  the  upper  lid,  lUisitielli  takes  a 
flap  from  above  the  hr..w  to  repa-r  the  upper.  It  is  practi- 
cally a  (innble  ,  rick,,  liap  unite.l  to  its  fellow  in  the  centre. 
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noviuios  (11^  hiis  m-i-ntly  miule  an  itiL'-iii-'"-^  viiir<:fstioii 
t\.r  tli->s.'  ciisfs  wliiTf  th.'  fVfbrnw  is  d.-ti-ov.-il  hy  scar  as 
W..11  a^  tlu'  upper  .-yeli.l.  \i  .'uts  a  Hap  tn„n  ilir  t..,vl..>n.l 
,,f  tho  nj.pn.it..  sidr,  takin-.'  in  the  iipp.-r  Ik.U'  ..f  tlu-  cpposite 
,.ycbn>w,  with  a  lonir  pr.liclt'  ovfr  the  l)aM'  ..I  thf  nns,.. 
"  Thti  oyelid  is  n-plat-ed  in  positini,  l.y  disMMtiun  and  th.  Hap 
l.nMifrht  aiTOSs  to  till  up  tin-  iraj).  'i'l:.'  -.■."iidiiry  l>ss  is 
covered  by  briuLrinj:  down  the  trontal  >kiu. 

DenouviUiers  (12)  proposed  to  raiM'  th.'  .'xtrrnal  an-le  of 
the  eye,  when  this  was  drawn  down  and  everted,  by  a  pro- 
cedure which  he  tiTMied  the  substitution  ol'  tlaps.  The 
opt'ratiou  is  limited  in  ranfje,  but  in  favoural>le  >ubjecis  is 
must  erticient. 

Denonvilliers'  Operation 

/,/.v/r;(W.u<.v.— Scalpel,  dissecting  forceps,  pressure  b.ni'PN 

needles  and  needle-holder. 

Fir.-'t    .SV<.;/r.— The    surgeon    make.>    an    almost    hori/...ntal 

incision  below  the  everted  outer  half  of  the  lid,  and  carries  it 

uu  to  a  point  about  12  mm.  below  and  external  to  the  canihus. 


Fifi.  70.— Donnnvi'.Iiprs'  operation.     AVmni/  stage. 

From  this  point  he  makes  a  second  curved  iiiciMoii  upward>, 
which  reaches  tlu'  brow  about  opposite  ilic  canthus.  In  tlii- 
vvay  lie  marks  out  a  t  rian-nlar  Ihi]',  with  th.'  base  towiird- 
tlie  eve  and  the  apex  towards  tiie  temple. 
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S,.:„„l  ,s7„v..._ I •,.,.„.  till'  j..Mi,t  wlu-re  tlu-  first  liap  t.>„rlu>s 
the  brow,  ho  niakt^s  ;.  third  incision  .!.,wnwiirds  and  outwird-, 
which  ends  at  a  pnint  opposite  to  and  al.uut  2  cm.  from  the' 
external  canthus.  This  incision,  with  the  upper  incision  of 
the  tirst  flap,  marks  out  a  second  Hap  placed  in  the  reverse 
direction. 

Third  <S7as,<.'.— Both  these  Haps  are  dissected  up,  so  as  to 


Fio.  71.— Drnonvilliers'oppration.     Thint  sfn^e  :  flaps  transposed. 

'nobilise  them,  and  they  are  then  transposed  and  fixed  in 
position  l.y  numerous  stitches.  A  total  tarsorrhaphy  will 
usually  he  re(|uired. 

iiichet  (l;})  has  modified  this  operation  so  as  to  jrive  it 
greater  scope.  It  is  still  only  applicable  to  cases  of  ectropion 
affecting  the  outer  canthus  only. 

Richef  s  Operation 

Fir.t  ,V/«,,7,.— The  surgeon  mak.'s  an  incision  round  the 
everted  canthus,  and,  by  dissection,  frees  the  lid  from  the  scar 
tissue  which  holds  it.  This  leaves  a  raw  area  of  an  irregular 
meniscoid  shape. 

Second  .S7„,v,'.-Havn,g  thus  replaced  the  canthus  into  its 
normal  position,  the  surgeon  sews  the  lids  together,  per- 
forin.ing  t">tal  tarsorrhaphy. 

Third  Stage.— Fioin  the  external  angle  of  the  raw  surface 
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the  surpeon  iiiiiki-s  a  socond  incision,  piissins?  tlownward-  ;nid 
outwards  for  about  '2  cm.,  and  from  tlic  mi<ldlt'  nl  tlii^  iv 
tliird,    whifh    passes     upwards    aiid    ( ait  wards.      Thesi-    two 


Flo.  72.  — Rirhet's  (iporation.      Third  staq*:  tlip  py<' is  rcprcsontod  .ij      .but 
would  usually  have  bein  closed  by  tarsorrhaphy. 

incisions   limit    two   triangular    flaps,    which    must    now    be 
raised. 

Fourtli  Stage. — The  upper  of  the  tlajis  is  turned  inwards  to 


Fir,.  73. — Richct's  oppfation.     Final  xtinje  :  (without  taisi  rrhaphy). 

fill  the   gap   lelt   by   tlie   di.ssectioii   in   the   first   stagi-;    l!u' 
secondary  gap  is  tilled  by  the  hirger  lower  t!ap. 

Gnori'  A,  2  (n). — The  operations  "by  sliding  "an>  rarely 
satisfactory  except  when  the  detect  to  be  tilled  is  small,     it 
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there  is  a  localised  contraction  from  a  scar  on  «Iu  face  heh.w 
the  lid,  it  may  \n-  possihle  to  remedy  the  dei'oriiiity  by  means 
of  Wharton  Joni'.-'  [l-i)  (or  the  V  Y)  operation. 


Wharton  Jones'  Operation 

lii.slniiiiinits. — Scalpel,  dissecting  forcej)s,  sci.-.surs,  needles 
and  needle-liolder. 

Ftrsf  iSlniji'. — The  siirjicon  makes  two  incisions,  one  from 
each  end  of  the  lid,  following,  as  far  as  possible,  the  lines  of 
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Fit;.  n.-AVIiaitnn.TnnPs'oporsrion.         Fio.  76.— Wlmrton  Jones' npcratioa. 

Fii-st  stage.  End  nf  second  stcj' . 

the  skin  folds,  and  converging  to  a  point  below  the  scar. 
The  iiicisic.iis  include  the  scar. 

t^(ci)uil  iSfai/r. — He  then  di.ssects  up  tlie  contained  skin 
freely,  until  the  lid  can  be  replaced  easily  in  its  proper 
position.  All  oi)vious  hands  of  scar  should  be  excised  from 
the  suiicutaneous  tissue.  When  the  lid  Is  pn.-lied  up  into 
place  a  raw  .surface  is  left  below  the  apex  of  the  V. 

'rhiiil  tShd/i . — The  lateral  parts  are  now  broujrlit  together 
and  secured  so  as  to  cover  this  raw  surface  ;  the  resulting 
scar  is  V-shaped. 
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rnli'^s  thtMlft»H't  for  whicli  iho  i>|KTat ion  i<  iiiidortakiii  Ite 
vi'VV  sm;ill,  it    is  :i(hi-^;il(li'  to 
scarify   tliC  I'dj^es  of   thr   litis 
;iii(l    unite  them   teni[iMniril_v. 
The  palpeln'iil  tissurt^   may  lie 


(1 


III 


few 


wet 


■ks. 


When  a  consiileraMe  part 
of  the  lower  lid  is  invaded  by 
a  new  growth,  or  destroyed 
by  scarriii;^',  a  more  extensive 
slidiiiijf  operation  was  recom- 
mended by  DietTeubach  (15). 
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Fio.  76.— ^Vll,lltoll  .Idiich'  operation. 
Kiid  iif  ojienitiiju. 


Dieflfenbach's  Operation 

Inxlntiiii  ))fs. — Scalpel,  dissectinj^  forcep-;,  scissors,  ]iressnre 
forceps,  needles  anil  needle-holder. 

Fir.-'t  Stivji. — The  surj^'eon  marks  out,  on  the  lid,  a  tri- 
anf^ular  area  lia\in<i'  tlus  base  at  the  mar<^iM,  and  encio-^iny; 
all  the  new  L'rowtii  or  scai'  within  the  three  sidt's.  If  the 
conjunctiva  l>e  nnaliected — anil  this  is  an  essential  for  the 
perfect  success  of  the  operation — the  overlyim,--  diseased 
ii<siies  are  carefully  dissected  away,  loaviiii;  the  mucous 
membrane. 

Secinul  Std'j'. — The  surgeon  tiien  marks  out  on  the  face,  on 
the  outer  side  of  the  raw  area,  an  obli«(ue  parallelogram, 
having  as  one  side  the  external  .-■ile  of  the  triangle,  and 
another  bounded  by  an  incision  prolonging  horizontally  the 
base  of  till-  triangle,  and  of  etjuai  leiigrh.  A  tliird  side  is 
parallel  to  tin  lirst,  and  the  fourth  is  left  continuous  with  the 
cheek. 

This  parallelogram  of  skin  is  dissected  up. 

Third  iSfage. — It  is  then  slid  over  and  secured  so  as  to  lill 
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tin-  triiiii^le  ;   it  iifCi'ssarily  Icavt's  an  iirea  t'()unl  to  tlie  original 
triangle  uncovcivil  on  tlu'  chei'k,  and  this  is  li-ft  to  granulate. 
It'  the  (ijieration  were  performed  at  the  present  time,  the 
raw  surt'aeo  would  prolial)ly  be  covered  l»y  grafts. 

(JKorr  A,  2  (/>).— The  operation  of  Dc  \'iiifentiis  (l»'i)  is  of 
more  vnlii(\  Init  ii  liniitfil  in  ai)pliratiini  to  new  growths 
iitTeeting  imt  innie  tlian  the  inner  third  nf  the  lid. 

De  Vincentiis'  Operation 

litstrwni  nfx. — Curved,  blunt-pointed  scissors,  scalpel,  dis- 
secting forceps,  pressure  forceps,  needles  and  needle- 
hohier. 

h\vtil  <S'/((;/c. — 'I'he  surgeon  excises  with  knife  or  scissors  all 
the  })art  affected. 

Sicund  SliKj' . — He  then  prolongs  the  palpebral  fissure  out- 


Fio.  77.— De  Vincentiis' operaHon.    Srennd  fifagt. 

wards,  directing  his  incision  a  little  upwards,  for  abont  20  mm., 
and  frees  the  outer  ])art  of  the  lid,  by  dividing,  subcutane- 
ously,  the  urbital  ligament  with  scissors. 

Third  Si'ittji. — Then  the  remaitidc-   of  the   lid    is  brought 
along  to  till  in  the  gap,  and  is  secured  in  the  new  position. 
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'I'lii-i   ini'tlioil    i-i  said  ti>   Itc  very    >iiri-t;irti'rv    in   pfoju'ily 
-I'lt'cti'd  cast's. 

It  siH'ins  imt  iiii|iriilii(li'  iliat  iii  cases  of  iiiali<;iiaiit  tliscasc 
llicsc  ojMTatioiis  will  lie  sii|)crst(l(il  liy  tiic  use  of  ladiiiin, 
which  liBs  already  proved 
i>f  f^resit  value  ;  when  sue 
I  cssful,  it  lias  the  i^reat 
ailvaiita<.''c  ()Ver  all  sur- 
t:i<'al  interference  that  it 
involves  no  loss  of  tissue. 
In  any  operation  it  is 
necessary  to  cut  wide  of 
I  lie  disease,  and  thus  the 
!/;ip  to  he  tilled  is  larger 
than  the  neoplasw. 


i )     ■  t 


(il.oii'   |{. — Tile    wound  Fio.  78.  — !).■  Vinci'iitiis' operation. 

,11  ci.      L  filial  o^ijj/f. 

iloseil    by  grafts  troni  a 

distance. 

1.   By  Haps  c()ntainin<r  all  parts  of  the  skin. 

((«)   r>y  a  pi.'duniiilated  liap.     The  Tau'liacoti.in  Operation. 

In  this  method  the  now  lid  is  taken  from  liif  skin  on  tho 
inner  side  of  the  upper  arm.  Tho  ana  and  head  are  hidd 
niuliunless  in  position  tlurin^  tho  first  stashes  of  healing  l)y 
means  of  a  special,  somewhat  complicated,  apparatus.  'I'he 
)iietiu)d  is  rarely  employed. 

(/»)  I'.y  Widtlian  grafts. 

The  use  of  Wolthaii  grafts  gives  us  one  of  tho  readiest 
methods  of  dealing  with  the  doformitios  ot  which  we  are  hero 
treating.  The  contraction,  however,  of  the.se  islands  of  separatt;d 
skin  is  so  great  that  their  use  is  more  limited  than  would  at 
lirst  appear.  Tliere  is  no  nv'^cial  dilUculty  in  llieir  employment ; 
if  all  subcutaneous  tissue  is  removed  from  tho  llap,  it  unites 
with  readiness  to  the  bed,  and  since  its  nutrition  is  supplied 
from  the  deep  surface  and  not  from  the  margins,  tho  si/,e  of  the 
graft  has  little  importance. 
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'I'lir  ciiiitrMctinii,  li<)\vt'\  iT,  is  vt'fV  (list  iirliillfT  ;  <_'itt  liM\ 
lost-  as  iiiiirli  us  tliri'f-(|ii;ii-ters  of  their  iMig'irial  iiii'ii.  '!':  • 
inetlnul  is,  tliLTi^forc,  clin-fly  ajiiilicublf  to  the  u]ii  -r  liil. 
whirc  the  tarHiil  jihiti"  nsi-l    contniction. 

'2.  The    wotKiii    is    i'1<is(.()    liv    'J'li:i'i'^rli    jyrattH    (t'piderini.s 
grafts). 


m   ^  ^ 
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Hotz'  Operation 

/it^h-iniifiift. — S(!iiljn?l,  ilissecliiij^  fnrcepH,  scissors,  pit.'ssufe 
forceps,  iiceillus  .itul  iifi'tllo-holder. 

The  steps  will  vary  a  littlf  with  tlie  coiuiition  of  the  skin  of 
the  eyelu'ou.  If  the  hairs  aio  numerous,  the  akin  cannot  In- 
used  to  iiiaki'  a  new  liil. 

If,  on  the  rontiary,  tho  Imiw  have  suffered  in  the  cicalrisatiou, 
the  skin  to  cover  the  \i\'[>f\-  lid  may  he  taken  from  it. 

/V/./  S/ai/i: — A  laii,'e  incision  ib  aade  through  the  skin 
uhove  the  lid  margin,  lieginniiig  aliout  o  mm.  above  and  outside 
the  outer  catithiis,  passing  upwards  in  a  curve  to  the  brow  and 
then  descending  in  a  curve  to  a  corresponding  point  near  the 
inner  canlhus.  The  large  tlap  thus  marked  out  is  dis,'  ;  jd  up, 
and  all  cicatricial  liaiids  are  cut  until  the  lid  can  easily  he  re- 
placed into  its  iini  iiial  position.     All  bleeding  must  be  stojtped. 

Srcuiiil  Stdijc. — The  lid  is  stretched  downwawds  by  means  of 
two  or  three  suliircs,  v/hi<'h  an-  p  is,sed  through  the  lui  margin 
and  fixed  down  to  the  cheek  by  means  of  coUodi"  u. 

Tliint  .sV"y-.  — The  llap  of  cicatricial  skin  is  then  ti.xed  firmly 
to  its  lied  liy  means  of  sutures  which  attach  its  upper  I  i  to 

the  upper  edge  of  the  tarsus.  This  leaves  a  large  ellipti'  il  raw- 
area  uncovered. 

Fourth  Sliiifr. — The  surgeon  cuts  with  the  razor  a  arge 
Thiersch  graft  from  ihe  tiexor  surface  of  tlic  forearm,  of 
sullicient  size  to  cover  tht^  whole  raw  surface,  and  places  it  in 
position,  the  edges  overlapping  the  surroundiuLj  skin.  No 
sutures  are  applien. 

If,  however,  the  piesence  of  the  eyebrow  makes  it  impossible 
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'flit  ii  ni'«'  iip|MT  liii  Ifoiii  till'  -ki!  !iIm)V«'  ill"  "111  mnrtrii  I 
i.'th  the  lid  :iii  i  tlic  t:M-iiil  (l;i|i  iiiii  Im'  m;i.i  I'  Tliici-  ■  '■ 
i^ntfts.      Till'   lirsl    stii^'.^,  liifii,  nmU    In     ntln  i    'iilT.       lit    fruu; 

•  llllSI'   just    (ll'MI   !-|l)»'(l. 

FirMl  Sliirji'.  '\'\u'  ^iirpcon  Jiiiikcs  iin  n  i^i  i  il-'iit.  th«»  Is*' 
m  '  iil>i'ii?  :l  mill,  iildivi'  tlit^  ciliii,  iirid  v  tri-f  <ii -■'(K'tior 
nmliiliscs  the  liil.  Rii  t?i!»t.  it  I  111  1"'  re  .'lily  .    \<  ncii  i    ■ 

'<[  ( icfit  iic'i.il  tissiu'  are  lli'ii  t-  n.     i"i     -  fiii    .    j"'s>,  -,<■ 

Serii'i"'    S/in/,-,—  \'\\i'    Ii       liliiruili    is    I       i''l    strur-'iv    <l(i  Mr.      I'i 
!iy  llii'v"  or  t'ciir  siiliircs  sc  us  lo  luuk-    H      'jaj^    as  lai'.'' 
}M>8siM<'      Tlif  Hulun's  iirr  li.\«d  to  tlic  ■    ■■'■;  .ilictiljiin. 

77///-(/    Stiii/r. — Till'    siiruvui;    ihoii       ii      \vi:        ■'  i 

Tllii'isrh    '_'rult.    illlii     liijll;-!       it    to    tllf      Mil  I'O    ■■(    tin         ij..        i,  :, 

fiisti'iiili^  it  with   iiiitiH'iKus  I      uUs  of  -;iitu!>-  U<  lli'         •     '»  "I* 
the  lid  on  the  iiiic  -i<i<    ni     in      >■  i||.(..-r  (hIl''-    filic  laif 

nil  till'  nthor. 
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Fiiiirth  »sV"_'/'-— Tilt'  III. ill 

Tlui'ix'li  gr.'ift,  a.H  in  i  |ir-    •  i'--*         i"ii- 

If    the  sui;4C'oii   I  '    i<>   w  r..  ilii^    ;'   o<  1 1    f'imi      l    tli. 

Inwer  lid,  thr  I'hoi.  r  j.i    .  imIuhi  is       NitT.  brc           thf     i-iMics 

I'cl'iw  the  liil  art' iilw.i  ^  av.iilahlf  f.       (ic  f.-rni.i;.                   •■-kiii 
tilt! 

-'■iiK'e  the  parfil;i'_'»'  >      tht>    !■  v  >■    la    thin    .iiid    .-in    !,  Hot/ 

-cs  that   this  l!;i,.  1"    sfwii    !•  <•  orhit.il   fascia  hfh.w    tin 
I       iiagi'  ,  roller. 
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IS 


OlTI.AYS 

ration  (-\-) 


Fir-  iijf 

.rgu\. 

u      til 

111  lill 

tt'lldnli 


d'tli.  lid. 

.\     iir\  -ion  is  made  jii-l    almSi'  thi     lid 

pi'iii  irl'-tly,  hut  not    carrii'd  >o  tar  a- 

li.     sk    I   ahiivt'    the   iiiii-inii    i>   uikIlti    it, 

in  di'sc.'iids  t"  ii   It'Vfl   lower  than   n.>niiai. 

.art'  niii.st  In   taken  not  to  iiiieilfie  with  the 

vator  palpi'hra'  suporioris. 
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Sirtnii}  Shiiii'.-  A  mould  is  iiia'!.'  of  the  cavity  tliuj*  foriiunl, 
of  sterilisHci  dental  eonipositioii,  wliicli  is  softened  in  liot 
water,,  and  triinnied  until  it  tits  smifrlv.  'I'lie  eotnposition 
slioiild  lie  moulded  and  held  liy  tlie  fiiiireis. 

Tliinl  Sfn<ir. — A 'J'hiersch  uraft  is  cut  from  tiie  inn»'r  side 
of  the  arm,  and  used  fo  cover  the  mould  cil'  the  cavity;  the 
epitlu'lium  must  lie  aiiuinst  the  umuld.  Tlie  nmuld,  covt'red 
with  tlie  ffratt,  is  replaced  in  the  cavity. 

h'iniiih  Stati'. — The  mar<.'ius  of  the  skin  incision  are  a^aiu 
brou<,'ht  toi^ctlu'r  with  sutnre<.  The  incisinn  is  not  ti^'htl}- 
closed,  and  thus  tiie  epithelium  can  f;row  round  the  mar<;in  of 
the  in<isiou. 

Tlu'  mould  is  left  in  place  for  some  days.  'I'lie  immediate 
result  of  closinji'  the  incision  is  to  cause  an  ectropion  more 
])ronounceil  than  i)efore,  hut  when  tlu'  wound  is  reopened  and 
the  moidd  taken  out  the  lid  at  once  falls  to  it-  normal  level. 

When  the  mould  is  removed,  there  are  certain  disahilities 
which  becouu'  apparent,  says  ]Maj<ir  (Jiilies:  "There  is  no 
doubt  as  'o  llu'  cure  of  the  «'Ctropion,  but  if  a  nice  ed<jfe  lias 
not  been  produced,  there  is  theappearaiu-eof  a?i  ej)ithelialist>il 
ulcer,  which,  liowever,  in  the  i-ourse  of  tiiue,  softens  out 
remarkably  witli  massage  and  tlu'  natural  movement  of 
the  lid." 

Tarsori;haiiiv  and  Cantiiorhhaphy 

The  oprr.'ition  by  which  the  lids  an;  united  alon;,'  their 
maiuins  for  whole  or  part  of  their  extent  is  lot  rued  tarsorrhaphy. 
Occasionally  the  union  of  the  eMreiue  aii;_'les  is  called  eaiithoi- 
rhaphy,  and  the  term  tarsonhajihy  reserved  for  those  instances 
in  which  tiie  new  union  does  not.  reaih  to  the  canthus;  aiid 
this  division  is  useful  hccaii.se  it  enables  us  to  (iislini'uish  readily 
between  a  union  of  the  lifts,  at,  for  e\am]ile.  the  rcj^ion  of  the 
pnncta  hierymalia  from  one  atteetin'_' the  iniier  aiiL'h'.  Accept- 
ing this  division,  \vc  may  a.u'rec  with  Terson  in  elassifyinj.'  these 
ojieratiuus  intii  six  LTioupH:  inner  and  outer  canthorriiaiiiy 
(uniting  extreme  lateral  regions  and    piactically  forming  new 
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,,„thi).  intonuil  und  external  tarsorrhapb;    (un.t.n-  th.  parts 
ritluM-  nea,vr  the  middle  of  tlu'  lid^  .nodia..  tarsorrhai>l.y.  an.l 
total  tarsonhaphv,  whon  the  whole  palpebral  fissure  ,s  .los.d. 
These  various  dej^rees  „f  union  are,  oi  course,  needed  tor 
various  (.ondiliuns;    il  has  heen  aheady  nuM.ti.med  thai  total 
tar8..n-haphy  plays  an  important  purl  it,  the  operativ.>  tn-atment 
of  many  cases  of  ectropion,  the  lids  hein>:  united  temporuilj,  to 
prevent  a  recurrence  of  the  .ieformity  during  ciratrisati.-r     The 
8ur.'eon  will  open  the  fissure  a^ain  sonie  weeks  after  the  union. 
When  the  closure  is  temporary  only,  as  in  such  a  ease    the 
sui-eon  will  remove  a  strip  as  small  as  possible  from  the  whole 
length  of  the  posi-ciliary  /.one  of  the  lid  margins,  and  unite  the 
raw  surfaces  with  several  sutures. 

This  method  of  securin-  union  may  ho  i^mploycl  in  the 
formation  of  all  varieties  of  tarsorrhaphy,  excludmg  canthor- 
rhaphy    for  which  it  is  not  well  adapted. 

Median  tarsorrhaphy  is  specially  usdul  m  the  case  of  neuro- 
paralytic keratitis;  here,  hy  preserving  the  cornea  Iron,  the 
intrusion  of  foreign  bodies,  the  spread  of  the  inllammalion  us 
pnn-ented,  and  the  ulcer,  if  formed,  may  be  in.luce.l  to  heal. 

Similarlv,  in  the  presence  of  lagophthalmos,  from  facial 
paralysis,  a  median  tarsorrhai^hy  may  .save  the  patient's  sight. 

In  "slight  cases  of  paralytic  ectropion,  when  tiie  culle.tion  of 
the  tears  and  their  overtlow  give  vise  tu  much  dis.omtort,  an 
internal  tarsorrhaphy  nniting  the  lids  jnst  external  to  tho 
,,un,.ta  lacrymalia  for  the  ..pace  of  P.  or  4  mm.  will  raise  th- 
lower  lid  an.t  rcphce  the  everted  |.unctum  in  .Is  ..-rmal  relation 
,u  the  .'lobe.  All  these  unmns  may  be  die,  l-d  by  the  procedure 
jiLst  nlitiniicd,  limiting  its  si/e  in  accurdaiwe  w.th  the  needs  ot 

the  i-asc. 

11  is  casv  U.  .'  l-aratc  the  lids  a-ain  whmevcr  il  may  la- 
thought  thai  tiie  ob.ict  oi  l!,e  original  uiiiMU  is  ;iUam.'d. 

Another  method  of  gaining  the  same  end  has  l,cen  invented 
by  r>ossalino.  it  can  he  used  to  unite  the  lids  m  whole  ur  part 
as  required. 
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Bossalino's  (17)  Tarsorrhaphy 
Inf<trHm,nf.s.—Sr,i\pe\,  lid  plate,  needle  and  needle-holder. 
Firxt  .V/f/v/.—IIavinp:  decided  how  far  the  new  union  of  th« 
lids  is  to  extend,  the  sur^'eon   splits  the   upper  lid  from  tliat 
l<oint  to  the  ciinthus  l.y  niukiiii,'  an  incision  in  the  i^rey  line  of 
the   lid.  thus  dividing,'  the  anterior  siieet,  which  contains  the 
nrhiculiiris  and  iiair  follicles,  from  the  posterior,  whicji  consists 
of  tarsal  jilate  and  conjunctiva.     The  incision  is  carried  upwards 
nntil  It  is  nliout  ."!  mm.  deep. 

Snvinl  Sf,i;/r.~T\u'  lower  lid  is  thou  split  in  the  same  way 
and  to  the  same  extent. 

ThinI  Sia<j,\ — Then  takiui,' a  suture,  armed  at  each  oml  with 
•A  needle,  the  surgeon  passes  tiie  needles  through  the  j.osterior 
layer  of  the  lower  lid  from  the  conjunctival  surface,  so  that  a 
loop  is  left  on  th(>  conjunctiva  ;  the  points  of  emergence  should 
he  about  4  mm.  ajiarl. 

Each  needle  is  then  introduced  in  succession  into  the  wound 
in  the  upper  li.l  at  ;i  ]ioinl  opposite  the  point  of  emerge-ice 
from  Lhe  lower,  and  carried  upwards  heiween  skin  and  tarsal 
plate  for  al)out  1  cm.  At  this  level,  i.e.  about  14  mm.  above 
the  litl  margin,  botli  are  iirought  out  on  to  the  skin,  ami  tied 
over  a  piece  of  drainage  tube. 

I'riestley  Smith  (^o)  described  in  I9|:$  an  operati..n  Un 
tarsorrhaphy  which  he  has  done  for  years  previouslv  : 

/•VV.v/  >7*(,v'.— He  splits  111,,  lids  rather  deeply  in  the  grcv 
line,  to  a  soti.ewliat  greater  length  than  that  of  lhe  adh-siun 
desired. 

S,n,nd  .S7</7, .— fi,  pas.^ies  a  sdk  suture  througii  the  upper 
In!  Inmi  uiilimit,  so  that  it  appears  at  the  bottom  of  the 
groove,  and  i  hence  into  tiie  bottom  of  the  groove  o|  the  other 
li.i  and  out  tln-oiigh  the  skin.  It  again  enters  the  skin  :}  or 
4  mm.  to  one  -idc  ,,f  the  jjoint  of  exit,  and  passes  through 
Ixtth  lids  in  th..  same  way,  to  emerge  ch)s<'  to  the  pt.int  of  lir.sl 
entrance.  Two  or  more  suiii  sutures  arc  passed.  Thev  are 
thin  tied  ..h  the  suriuce  oi  the  upper  lid. 
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risarello  (I'th  dt'scrilies  a  precist'ly  similar  iiutlind,  l.iit  lis.- 
(l<>ul)ly  armi'il  needles. 


Fio.  79,— Tarsorrhaphy.     A,  aft.T  PriestWy  Smith  ;  R.  after  Pisarollo. 

KxttTiuil  tiirsorrli.-i])}!}'  is  r.in>ly  iicetied  except  in  conjunction 
with  canthorrhajiliy. 

Occasionally  it  is  isccessary  to  shorten  the  paljicliral  ^issure, 
in  order  that  tin;  lids  may  close  more  easily  over  the  j^dolie  and 
otl'er  l)(!tter  protection.  In  llravts'  disease,  for  example,  the 
protruding  eye  is  somcl  mes  seriously  dam  "i  ;  ecause  of  the 
non-clo.sure  of  the  lids. 

Hxternal  cantho-tarsorrhaphy,  as  it  may  hi,  called,  at  once 
hides  the  deformity  and  remeilies  the  defect. 

The  oiKiration  of  Fuclis  (IS)  is  suitalile  for  the.so  casoa 


Fuchs  Operation 

TiiKtri'ment^. — Scalpel.  di,s,seclin.i^  forceps,  sci.ssors,  needles 
and  needle-liolder. 

l,et  us  suppose  that  the  aur^'con  thinks  it  desirable  to  close 
the  (puter  part  of  tlie  lissure  for  a  distaiue  of  one-third  of  an 
tuch. 

Firat  Sin;!'. — 'I'he  sur^reot!  i!i!(ke'-  an  irH-i^i"!!  <.t'  tli<-  rcijuinil 
lenf,'th  in  the  ■rrey  line  of  the  upper  lid,  and  deepens  it  uutd 
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it  reaches  above  the  liair  follicles.  Ho  tiien  makes  a  second 
incision,  alioul,  one-pi,i;htIi  of  an  inch  long,  vortically  thioiiLrh  the 
tissues  of  the  anterior  plane  at  the  inner  exlreniity  of  the  (irst, 
and  \>y  u  Uard  incision  unites  the  outer  end  of  the  lirst  and  the 


i^ 


Fli:.  SO.      Kiiclis' (ijMr:ilii>ii.     Mid'l/'  uj  lliircf  nld;/'- :  shewing  "  iiiiillrcs- stitch." 

upjicr  oml  of  the  second  incision.  In  this  way  ho  removes  the 
skin  and  hair  follicles  from  a  small  triangular  surface,  leaving 
it  raw. 

Sfiinid  Staiji. — The  sui'geon  now  splits  the  lower  lid  in  the 
grey  line  to  the  sauir  distance  as  in  the  case  of  the  upper,  and 
by  a  vortical  incision  ai  llie  inner  end  loosens  the  area  of  the 


Fl(i.  81.  —  Fuchs' opfration.     Fitml  stage. 

skill,  whii  li.  however,  is  left  attaciied  by  its  luwer  margin  to  tiic 
lid  tissues. 

Tliiril  (S'/cyc— The  triangle  of  skin  is  raised  to  till  the  gap 
left  by  the  removal  of  tiie  skin  and  hair  follicles  from  the  upper 
lid.  and  is  held  in  jiositiun  by  several  points  of  suture.  To 
secure  firm  and  complete  union,  the  lirst  suture  should  be 
pa.ssed  in  the  way  known  as  "  mattress  stitch,"  as  follows  : — A 
silk  thread  is  armed  at  each  end  with  a  needle.  Tli(>.se  are 
pas.sed  from  the  conjunctival  surface  of  the  upper  lid  through 
the  tarsal  cartilage,  and  appear  on  the  raw  area  :  then  ihroiigli 
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tlie  loosened  skin  tliij)  of  llu'  lowor  lid  fnnii  licliiiul  tniwarda; 
lastly,  the  cuds  Jire  tied  over  a  piece  of  draiiia_'e  iiilie  on  the 
surface  of  the  slan.  The  raarfjinal  wouikI  is  then  <dr)sed  by 
three  or  four  separated  stitches. 

Hale  (ID)  has  reeently  iiKulitiel  this  jtmeedure.  The  original 
ojMMatidii  does  hdI,  in  his  (tpinion,  ,i,'ive  a  satisfactory  canthal 
allude. 

First  Slit.)ji\ — Tlie  suriieou  marks  on  Imih  lids  tlu^  j'.;iint  wiiere 
the  new  eanthus  is  to  he.  From  this  point  he  makes  an 
incision  downwards  in  tiie  lower  lid  for  ali  >ui  ,">  or  0  mm.,  and 
from  the  lower  end  of  this  a  secoiid  curve  1  imision  to  the 
outer  eanthus.  From  the  triangle  coii'ainod  lietwciMi  these 
incisitms  and  the  lid  mar;,'in  lie  removes  all  the  skin  and  hair 
follicles. 

'S'v,i,t(/  ,SV(///«', — I|t»  now  marks  out  on  the  conjunctival 
surface  of  the  upp(!r  litl  an  area  corresp')ndin_'  to  tliat  on  the 
lower,  but  1  mm.  lander  in  each  direction.  Here  he  removes  all 
the  tissues  e.xcept  tlie  skin,  ix.  hair  follicles,  muse  le,  tarsal  jdate, 
and  conjunctiva. 


Fi(.    S3      (aMtliniilMiiliy.  iiftM  Il,iiiii,in. 

.\s  tlif  i-csult,  hi'  has  now  two  llaps  that  of  the  upper  lid 
eousistinj^  of  skin  only,  that  <d'  the  lower  containuiLr  all  the 
subcutaneous  parts.  They  are  -ci-ured  to;,r(>ther  :'>  in  Fmlis' 
operation,  stud  the  new  canthn-;  is  formed. 

Bishop  Harman  has  drawn  attention  (27)  to  a  deformity 
olion  .-ecu  in  conncetion  with  artificial  eyes,  hut  ..i  .asioiially 
seen  at  other  times,  in  which  the  i-ye  seems  too  small  for  the 
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socket,  iiiid  a  spiic."  is  Ifft  ln'twet-n  the  vyv  ami  the  outer 
cant  li  us. 

For  this  he  has  described  a  inetliud  of  tarsorrliaphv,  and  a 
special  clamp.  The  lower  blade  is  diauiond-shaped,  with  a 
notch  to  fit  the  frenuin  at  the  outer  cauthus.  The  outer 
blade,  a  frame,  fits  on  the  skin. 

After  the  placing;  of  the  clamp,  the  lids  are  iticised  in  the 
prrey  line  for  the  lenirlli  deemed  necessary,  and  tlie  ski,, 
layers  are  bi^ouufht  to^'ether.  I larmiin's advice  is  to  the  ett'.^ct 
that  it  is  better  to  do  too  nmrh  rather  tli  in  too  little. 


LJ 


("ANTIIOl'LASTY 
On  the  other  iiand.  it  may  l.e  desiralile  to  enlarge  the  pal|iehral 
tissnr(>,  r.,/.  in  eases  of  blepharospasm.     Tiiis  ]»rorediire  is  called 
(•anthopla.sty.     The  usual  method  is  sinijih'. 

Itisfnnih /i/.<. — Stout  scissors  needles  and  needle-holder. 
Pressure  foiceps  may   \>v  at  hami. 

Fii\/  Std;!,-. — The  surgeon  places  one  blade  of  tho  scissors 
deeply  in  the  cominissural  sar  :  h,.  ^!,l■I(•ll(.^  ih,.  lii|s  widely 
apart  with  his  disengaged  hand,  ami  with  a  singh-  cut  of  tho 
acis.so!s  divides  the  commissure  as  I'ar  iis  he  thinks  proper 

Si'ioiiil  St, life. —  He  then  dissects  u])  tlu>  ccnijunctiva  frota  tlu^ 
region  of  the  commissure  for  some  distance  (if  this  be  not  done, 
the  Mssure  is  not  iiifiequently  narrowed  by  rec-ont faction)  and 
stitches  I  be  conjunctiva  to  tlu'  skin  of  the  lid  l)y  several  points 
of  suture. 

Another  method  is  that  of  Valude  (20). 

/';/■>/  >'A"/i.  The  siiigcon  picks  iiji  a  vcitical  told  of  skin 
outside!  the  oiil-'i  (  aiitbus,  and  divides  it  iiori/nntally  with 
sci.ssois,  making  a  woiiml  about   half  an  inch  hnvs 


<l  ,V/(/,/''.— '{"lien  lakiiiu'  the  scissors,  be   pli 


ic<<s  one 


bh 


inside  the  cul-de-.sac!  of  the  cunniiK  tiv. 


Hid  one  III  the  wound 


am 


1  cuts  tirst  ujiwards  and  outwards,  .trid   t! 


leii   m.tkcs  a  secoiiii 


cut  downwards  and  niitwards,  freein-  the  conjunctiva  iioldly. 


Tluiil  Shhir. — -He  then  cb'S.js   tb.e   ski 


u   w( 


!V    H.eveva! 


})oints  of   suture,  so  as  to  make  the  wound   -f   shaped.     Th 
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pdiiir   of  the  conjuiH'tivul    tlap  may   bf    united    to    the 
coimiiissiin',  if  necessary. 


lU'W 


ClIALA/lA 

Tlics*'  little  tiiiuiiiiis  very  fro(|ueiitly  need  siii-^ical  inter- 
ference. Often  it  is  enui.L'h  to  inei.se  tlieni  from  the  conjunelival 
surface  and  evaciiatt!  their  cunleuts  ;  sometimes  the  walls  are 
thick  and  must  he  dis.secleil  out. 

The  mar<,'inal  cliala/ia  are  specially  unsatisfactory  to  treat. 
For  tiie.-^i!  it  is  iiest,  to  make  ai  interni,irj;iiial  incisinn  nn.l 
express  the  conlents  throu'^'h  this;  such  an  iiicisiun  has  heen 
recommended  liy  several  surgeons,  as  a  loutine  lor  all  such 
tumours,  even  though  situated  far  from  the  marj,'in. 
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CHAI'TKI?   V 

OPERATIONS    (IN    TIIK    CllN.II'XrTIVA 

Oi'RRATlONS    1)11    tilt'    (•(.njuiutiva     ai irinnir    tlic    iiioiv    in- 

tVe<|uent  proct'diims  ..f  the  Kiiirli-xli  ophtlni'iiiic  .siiry,.,)ii. 
Itijiirif's  (,f  siirtiriciit  intj-nsity  t..  n'(|uiri'  suririciil  at'tt'i- 
treatnit'iit  aiv  not  very  fii'(|u»'iit,  and  iii>eases  rt>i|uiriiii,' 
(ipenitiniis  ari'  raroly  met  witli  licii'. 

In  other  countries  certain  Wiseases,  .■.</.  trachurna  and 
ptery^'iuni,  t'lvtiuently  call  tor  ojATation.  (},.od  >anitarv 
conditions  in  schools  have  almost  banished  trach.nia  from 
Kngiand.  It  may  he  t'ean-d  that  laxity  in  allowirsfr  alien 
iimiiigratioii  may  cause  an  increase  in  tliis  disease,  hut  at 
present  it  is  rare. 

The  conjunctiva  "  irs  injuries  and  operations  well;  it  is 
Well  supplied  with  >.:  x.dvessels  and  lymphatics,  and  p-uer- 
ally  heals  with  great  nij.idity  and  little  scarring.  Occasionallv, 
after  a  burn,  or  after  destruction  of  a  limited  part  of  the 
conjunctiva  from  some  other  cause,  the  movements  of  tlie  cve 
may  he  interfered  with  from  the  resulting  cicatrices.  'I'Ir.s,. 
may  tlicn  re(|uire  ojieration. 

Opkrations  on  thk  Conjunctiva 

SvMilLKPHAKO.X 

Symblepharon  is  an  abnormal  a.l'icMi.n  Ixjtween  the  lid  or 
lids  an.l  the  globe.  It  follows,  mos'  cmniunly,  burns  of  the 
eye  from  some  chemiwil  caustic— such  as  lime— but  may  occur 
as  a  part  of  certain  conjunctival  iliseases.  ,:;/.  }H!n'ipl,i._r.is 
conjunctiva;.     In  the  latter  c.  .nditions,  which  are,  lor  the  most 
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juil,  i>r();,'ms.sivo,  .sin-;,'it)il  iiitorft'itiii.  i-  cjiu  do  little;  in  iho 
fonntT,  it  is  si.iiii'tiiucs  jK)ssil)lo  to  ilo  inudi. 

The  liiwt'f  lid  is  thiit  lunsl  usiiiilly  at  fault;  the  iidliesioii  is 
of  iiii|>ortaiuo  not  only  because  it  njiiy  interfere  with  the  power 
of  vision,  hut  also  kicauso  it  limits  the  luovenients  of  the  glohe, 
and  the  constant  drag  is  most  irksome  to  the  patient. 

There  are  two  main  forms  of  oj)eration  for  its  lelief:  one 
relies  on  the  transplantation  of  tlaiis  from  tlie  nci'hlKjurin" 
lonjunctiva,  the  »lhtn'  on  the  transplantatit.n  of  epithelium 
from  a  distaiue. 

The  form.'i'  is  only  ai)plieable  when  there  is  sutlitiont 
conjunctiva  UMinjinvd  to  spare  enou,<,'li  to  cover  the  space  left 
after  dissectinj,'  the  adhesii.n  away  ;  tlie  latter  is  used  when  the 
adhesion  is  so  extensive  that  the  former  is  impossible. 


Pridgin  Teale's  Operations  for  Symblepharon 

Toale  i'Jl)  has   descril)ed   two   diHerent  pnxiedures  for   the 
relief  of  this  condition. 

///s^•ww/,•/-/.s.— Scalpel,  speculunj,  ilissecting  forceps,  needles 
and  needle-hclder. 

First  S/i>;/e.—T\w  surgeon  makes  an  incision  through  the  litl 
in  the  position  of  the  margin  of  the  cornea,  leaving  the  ape.x 
of  the  adhesion  still  ad- 
herent to  the  eye.  Then 
he  dissects  the  lid  I'reely 
away  until  I  lie  parts  an; 
as  movable  as  in  the  nor- 
mal state. 

Seaiiid  Sffii/f, — On  the 

conjunctiva   on   each  side      Fic.  W.     T-ale's  operation.     The  lid  is -li». 
of   the  cornea   he   marks    "''■'"' f"-'*" '""1  th.' .-ovmng  flai«  nmik«I  o„t. 

out  a  fiaj),  aiiunt  16  mm.  long  ami  about  6  mm.  in  breadth; 
the  limiting  incision  on  the  corneal  side  of  each  is  carried 
down  to  join  the  wound  made  by  the  first  dissection. 

Third  ^fa</e.—A  suture  is  passed  at  each  apical  angle  of  the 
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flaps,  and  t'.icli  is  thon  r.'iiscd  fiuiu  ih 


].riliclt>  to  assist  in   tilliri.,'  tlio  '^mi)      TIh'   dissect 


111  i-iiisc  lliit  tlups  must  lie  mad' 


!«■   and   liiriii'd  un   j; 


imi    iivjiiircl 


0    \i!rv 


•fully   I, 


id 


asry  (Ml  Miiiiy  in  avnui  any 
falsi;  cut  wliicii  mi:,'lit  sjMiil 
tilt'  cliancos  (if  tlio  wliidc. 
I'ulcss  till!  siitiii(!S  ai.' 
placed  ill  iMsitimi  in  the 
curiKMs  l)(>f(in!  llie  disscv- 
tinii  is  madf,  the  Hap  wiil 
lie  likidy  to  roll   up,  and 

84.— T.'uIr's,ip.Maii"Ti.     Final  ■<ia  It  ■      tills  will   picveiil   aociiralc 
till'  ilef(t;t  iMviiiil  liv  tliB  lliiK.  , . 

adjust  iiiput. 

FiiKrtk  St,i;/,\ — The  secondary  wouiuls  are  easily  closod  from 

llioir  edges. 

Teale's  (22)  Second  Method 

The  First  St^fjr  of  the  method  is  similar  to  that  of  the  first 
plan. 

SmoiuI  St,ii/r. — The  .surgeon  marks  out  a  l)ridi,'e  flap  of 
conjunctiva,  archiiiu'  over  the  cornea.  The  two  limitiaf» 
incisions  should  he  almut  6  mm.  apart,  and  their  ends  must  ho 
turned  somewhat  outwards.  The  lower  incision  must  join  the 
dissection  wound  at  o.adi  end. 

Thinl  Sf'fi/i: — Two  sutures  must  be  inserted  into  each  border 
(if  the  brid;,'e-llap  at  about  the  ends  of  thv>  iiiid.Ue  third,  and  the 
wliole  raised  by  dissection.  T'  .■  silk  llireads  will  prove  a  <,'reat 
assistance  during  this  part  of  the  operation,  whicli  is  always 
very  slow  and  diHicult. 

When  the  dissection  is  complete  the  bridge  is  brought  down 
across  the  anterior  surfafu;  of  the  ccirnea  and  secured  into  the 
iiare  area  by  the  sutures. 

Fuuitii  Stay\ — The  secondary  wound  is  covered  by  drawing 
together  ^he  conjunctiva  on  each  side  of  it. 


May's  Operation 

May  {•!()),  about  ls97,  bef,'aii  to  u.se  the  method  of  operation 
which    in  the  last    edition    we  attributed    to    Hansen    (irut. 
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llaiiscii  (Init  was  kiiii;   ii<i'  ..I    ilii^  n|i,.rati(,ii   mImhiI    l'.H)'2, 

wlitllur    I'Vnlvfd    iiitlfj),iiil(iitly    or    iulnpted.       Aliiidii-    (2:! 
'Ii-xrilifd  it  iiN  s.'.ii  ill  the  (  Imic  ..f  llansfii  (iiut. 
TliB  dfvjpi  ,)f  I  lie  u|.,.riiti  .1,  is  sin,,,l,.  and  et!l.i,.nt. 
//'.//"//I-///;.- Scjilp.!,    razor,    .iriiUci,!!    t'vo    ur    jiass    iimsk, 
iiicilli's  itiid  iK.'i'dli'-lioIdcr. 

/■'(/•7  .S'A<./'. -Tlu!  siii>;e..ii  niiikrs  ,i  n.-w  ciil-dr-sar  willi  t!if 
sim1|»i'1, 

.S'n.,,,/    .SV,/_,/,,_,\f|,.r     th.'    l.lrrdlll-    is    slopi,,,!     |„.    (■uH    fl-til 

III'-  I'nivaiiii  a  lai-..  Tliierscli  -ran,  uliirl,  h..  apiiIi-'H  tu  il,, 
I'oid.'r  (.f  III,,  iirlilicial  I'je,  s.i  thai  il,..  e|.itlii'liuui  is  iiiiuiitait 
with  tlio  aiilt'rior  ami  j  D.sterioi  siirlai  cs. 

Tin ni  Stay,:.— -Yhvn  the  fvc  thus  rla.l  is  pla..-,!  iiilu  tli.'  new 
furiiix  ami  llio  jjdh  s..  uivd  uvcr  il  l.y  a  I'rw  )iuiMts  ..l  suture. 
Il  I-  nut  iH-rfsvary  to  searifv  th.-  rdLr.-s  liffoiv  applyinu-  tli.' 
siiliivts,  since  the  lids  need  lie  cIhsimI  for  oiilv  a  short  time. 

Total  Svmii.kih ai.on 

For  this  serious  condition  I'rawossud  {21)  suj/jrested  the 
i'ollowiii};  operation;  After  makin^r  an  incision  through  the 
external  eanthus,  he  turned  down  th,.  lower  lid  as  ji  n-ct- 
angnlar  fhij)  on  to  the  chck.  ;ni,i  covered  ihe  .'xposed  raw 
siirlace  with  a  llap  of  niiicMiis  iiieinhnui,'.  Stitunvs  were 
passed  throuirh  the  imicoiis  imiMhrane  llap  at  th.^  level  of 
the  intended  ciil-di'-sac,  and  tied  on  the  cheek.  Fiiialh,  th,' 
lid  was  n'placii  in  position  and  sutured. 

Moiax  (il,  for  injuries  in  the  war,  iiM'd  a  very  similar 
method,  hut  covered  the  raw  surface  with  a  Thiersch  graft, 
instead  of  mucous  nieiuhraiie,  and  kept  the  lids  everted  for 
some  weeks  I.efore  he  closed  them  over  a  prothesis. 

Owing  to  tiie  length  of  time  taken  in  the  whole  con- 
valesivii.e,  .\!,,rax  revi-ed  the  procedure  and  used  a  method 
very  like  thai  -.f  May.  ITe  makes  a  single  incision  in  the  line 
of  tie.  palpebral  lissure,  but  longer  by  a  centinu.tre  at  each 
end.  Fn;m  this  he  di~>.-cts  upwards  and  downwards  as  far 
almost  as  the  orbital  margin.     The  (laps  consist  of  skin  and 
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.iliioiiliiris.  ir»'  mak.'s  a  nioiiUI  ot  tli-  ravity  f..rin.'«l  liv  the 
ili>.H,.itjoii  in  pariilliii,  ami  luvMrH  rliis  witli  tin-  'r.'ii.iMli 
irralt.  Tin'  coaii-il  iimuld  is  tht-n  iiiscrtfil  into  tlu-  cavity  anil 
till-  liils  closi'd  itvt'i'  it  by  sutures.* 

\V'«'t'ks  (2»>),  ill  similar  coinlitiiins,  iiuido  us»'  nf  :i  laiirf 
WolHaii  ^Tat't,  which  he  applied  muiid  a  plate  of  hard  ruhluT 
and  .stitched  down  to  the  pcriosiriim  at  thi-  orl.ital  iiiar^fin. 
rihTL'  sfinis  no  douht  thai  in  cases  which  re(|uire  lar;,'»« 
measures  u  division  of  tho  oxternal  canthus  is  necessary 
to  yive  a  suHicieiit  spsu'e  for  the  operation. 
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Co.VJI  NCTIV.VI,     I'l.AI'S 

Tlu-  valui-  of  conjunctival  Haps  in  prot  ctiiify  wounds  of  the 
eye,  surjjical  or  other,  i-  <j:enerally  admitted,  it  is  true  that 
a  few  surj,'eons,  amonj?  thetn  C'ulnnel  Smith,  disapprove  of 
their  u.se(2),  on  the  fjround  chiefly  of  the  time  taken  in  the 
making?  "f  the  Hap.  But  the  advantufjes  seem  to  u.s  to 
i>ntwei<;h  the  disadvantas^es  completely. 

Wound.s  of  the  conjunctiva  unite  with  great  rapidity;  a 
conjunctival  Hap  will  heal  in  a  few  hours  and  u  ill  serve  to 
protect  theopeniiifj  in  the  sclero-cornea  from  iiifc<  tion.  This 
openin<<  would  otherwise  renuiin  patent  for  a  considerable 
time,  during  which  septic  material  mi;rht  gain  aicess  t  .  the 
interior  of  the  eye.  When  there  is  no  conjunctival  ilap, 
patients   usually   complain  for  two  or  three  days  of  <udden 

•  III  his  last  proiiouiK-enu'nt  .tii  tli.-  Hiiliject,  in  the  linwiimn  Lee  tare  f,.<.  l;*!;., 
to  tlu' OplilhiiliiioloKi'al  Society  of  the  I'liittd  Kiiijjd.Tii.  .Mtmiv  seciii.,  to  hav, 
>,'oiU'  liiiik  to  theliist  liu'tliod.  lie  (hsrril.fs  ttuMi|,.iatiiiii  in  thi'  tclluwint;  stt'lw  : 
lust,  Ml  H  shaiK-d  incinioii  loiij,'ei  than  the  |Kili.,l,ral  lisMiie  ;  thni  (lissrctiuii  .,!' 
the  "  lids  "  as  far  .is  the  luaixin  of  tln'  ..i  l.ii,  aii.l  lixaliuii  of  th.ir  IVee  .d^es  to 
skin  inoisions  near  the  eyebrow  and  on  the  cheek,  su  as  to  hold  tlie  lu-.l  lor  the 
giiift,  extoude.!.  The  third  stage  is  the  a|ii.lieatiou  of  the  Tliiers.h  ^'raft,  which 
IN  covered  with  xau/e  imi.rej,'imted  with  wa\  :  this  allows  the  pa-isjiKe  of  serum 
aii<l  the  cl]aui;e  of  dressinj;  without  disj.lai  inj,'  the  Kraft,  .\ftri  a  lortiii>;ht,  the 
lids  are  Iroed  from  the  incisions  in  the  cheek  ami  eyebiuw,  and  are  closed  over  a 
I'luthesis. 

Soiuetiiio 3  Muia\  coUiliiiies  ihis  ujieralion  with  tlie  use  of  a  (wduiiculated 
tliji  from  the  temple,  to  form  the  jioaterior  layer  of  the  new  smket. 
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^lislu's  (il  lliiid  from  the  i-y.-,  each  accoraianied  by  disi-oinfort 
iiiiioiMitini.'  soiiiftiriu's  to  puiu,  Th.T.-  is  little  doubt  that  this 
is  the  I'scaiu'  of  aiiiiioiis,  or  at  least  of  fluid  from  the  a(jutH)us 
i-Iuuii' M  r.  Wlii'ii  tli.'tv  is  acuiijuiictivul  flap  this  disaKverable 
siMiu.'l  is  -eldoui  iiii't.  FiiHh.M-,  eaili  ojioning  of  the  auti-rior 
cliaiiiin'r  may  be  complicated  by  prohipse  of  lli  •  irw  ;  a  small 
prolapx'  is  les>  likely  to  become  infected  and  troublesome  if 
covered  l)y  conjunctiva  tlian  if  it  be  exposed  on  tlie  surface. 

UecoLrnising  the  value  uf  these  flaps  in  sui^rical  \v..unds, 
manv  surgeons  have  proposed  to  utilise  tliem  in  all  ca>cs  nl 
loss  of  corneal  tissue,  and  thus  to  protect  and  hasten  the 
cicatricial  process. 

Thus,  in  inti-actable  corneal  ulcer,  or  where  a  perforating 
ulcer  has  given  rise  to  a  large  prolapse,  a  conjunctival  flap 
may  with  advantage  be  Hxed  over  the  area. 

There  are     neral  ways  of  making  these  tiaps,  t)ut  generally 
they  may  l)e  considered  as  taking  one  of  three  forms. 
'I'liey  may  be  : 

(1)  I'edunculated. 

(2)  Bridge  flaps. 

(3)  "  Hood"  flaps. 

Tlu'  first  plan  consi>>is  in  cutting  a  fla]>  with  a  ])ediple,  turn- 
intr  it  over  the  affected  area,  and  securing  if  eitlier  directly  to 
the  cornea,  or  to  the  conjcnctiva  at  tiie  nearest  suitable 
])oint.  Tlii^  plan  has  few  advantages,  and  is  oidy  of  limited 
api)licai>ility.  In  th;- second  method,  a  bridge  of  conjunctiva, 
s\irrounding  on--  half  of  th."  cornea  and  of  the  desired  width, 
is  dissected  up,  J)laccd  acr.)^s  the  corni'a  so  as  to  i-ovcr  the 
affected  area,  and  M-cureil  by  means  of  stitches  near  its 
cxtri'niities. 

The  last  method,  the  "  hood  "  flap,  or  as  it  is  scnnetimes 
called,  "  Stanculeami  "  flap,  i-  the  most  generally  useful. 
The  conjunctiva  is  divided  round  the  corneal  margin  for  the 
necessary  di-tance  and  loosened  by  dissection;  it  is  tlieu 
,lriwn  ever  tlie  atfeclcd  area  and  lixed  by  two  stitciies. 
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If  necH'ssurv,  tlic  wlmlf  coiMirii  tri;i\  l)f  riivtTt'il.  l>y  (li<-c(t- 
iii<_'-  up  the  wlinlf  (•niiiimctivii  ;iii(l  (lr;i\viii^  it  hv.t,  iMllicr  I'V  ii 
purse-string  suture  or  liy  closing  Imrizuntiilly. 

Conjunctival  flaps,  in  connection  witli  sur^jiciil  wounds,  aii' 
irenenilly  cut  from  witliin  ouiwani-  In  lrans|i\i(ni.  liny 
tlun  arc  either  tlaj)-  uilli  a  Kroad  l>asai  iicdicl*',  ^r,  if  un- 
separat  '(1  at  their  ilisial  end,  hecoine  iiridij-e  tla])-. 

Desniarres  (3)  often  niaile  use  of  the  hridi^c  llap  in  the 
extraction  of  cataract, and  the  plan  lia~  recently  lieen  re\i\.d. 
Sometinies  the  llaps  are  iiiad.'  Ir>>ni  without  inward-;  and  thi^ 
is  specially  tiie  case  in  siicli  operations  as  trephiniiiL',  where 
the  main  instrninent  is  not  adapted  for  ciiitinir  tho  con- 
junctival tiap.  The  thi])  is  tiieii  cut  as  a  preliminary  measure 
))y  scissors. 

Occa-ionally,  as  in  Van  Lint's  operjition  for  catarac!  (  l-l.  a 
hood  flap  is  dissi'cted    uji   liefoir   the   incision    i-   made   in   tiic 

sclero-cornea. 

A  few  surgeon-  '■  liallooii  ""  the  conjunctiva  i>y  means  ot  a 
suhconjunctivul  injection,  previon-  to  cuttiiiLr  the  tlap.  'I'ln- 
stH'iiis  to  make  the  pfocediiif  ninre  ditlicult,  us  the  relation- 
n(  till'  [)arts  are  disturbed. 

Ptkkyoii  M 

I'tervgium  i.s  the  natne  given  to  a  fold  of  tlie  conjunctiva, 
which  "rows  in  a  rontrhly  triangular  shape  over  the  cornea 
from  the  inner  side  towaids  tlie  pupil.  In  t  ho  moreatlvani  rd 
stages  it  interferes  witli  \  i-ion  hy  coveriiej'  the  central  partnf 
the  cornea,  and  then'foi-i-  it  niu-t  he  attacked  while  ij,i,,ii  :, 
still  good.  In  the  later  -taL'e  a  -ecoiid  fold  sometime- 
ap])ears  on  the  outer  side. 

Under  certain  CMndiMons  it  is  very  (iron,'  to  relapse. 

'i'his  curifuis  disea-e  lias  attracted,  and  -till  aiiracts,  an 
amoun'  of  attention,  which  may -cmi  to  Imil'Ii-Ii  -iirL'eon-  rnit 
of  all  proportion  to  its  |)i'oper  importance.  It  is  -c  Idoin 
po,-sil)lt'    to   look    througii    the    Jiages    of    a    volume    of    .my 
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ophtlialinological  journal  witlioiit  finding  "  a  new  oporation  for 
ptcryfjium."  Vet  we  in  England  art'  si'ldoni  iiilli'il  upon  tn 
trt'at  a  ptoi-ygiuni,  and  tliusc  wliicli  we  meet  arc  easily  dealt 
witli.  'I'lie  explanation  i<  tluU  p.-rygiuMi  is  a  disease  wliieli 
varies  cnoiMMously  in  its  incidence;  its  nature  is  ohx-ure;  it 
has  l)een  stated  ])ositively,  and  as  |tositively  ilenied,  that  it  is 
in  close  causal  relation  to  piiiL^necMila. 

.Mcl{eynf>lds,  wlio  has  liad  irreat  exjjerience  oT  pteryiria  in 
Texas,  statt^s  (."))  that  he  has  rrc(|uently  met  it  in  yoiinir  l)oys, 
in  wlioin  Pinguecula  is  not  likely  to  be  develop*".!,  and 
implicitly  denies  the  connection. 

Sachsalber  believes  that  tlie  inversion  of  downy  hairs  near 
the  inner  canthns  lias  a!i  ini|iiirtant  lieaiing  mi  the  disea-^e. 
lie  states  that  l)y  jnilling  out  the  hairs  lie  can  bring  tiie 
disease  to  a  standstill.  This  explanation  cannot  hold  tor  tlie 
pterygia  which  l)t'gin  on  tlie  outer  side. 

Oiu'  thing  .seems  certain,  that  it  particidarly  afVects  ilic 
Iwellers  in  hot,  dry,  windy  countries,  wliere  dnst.  and 
esj)ecially  alkaline  dii^t,  is  exi'essive.  In  such  countries 
pteivgiuie  is  i're(|iicnt  and  prone  to  it'la|>se  alter  removal. 
In  Knglaiid,  pier;  gium  makes  little  progress,  but  i-ather 
regresses,  and  .-cidom,  if  ever.  >'ecurs  alter  removal. 

The  fold  of  c  injunciiva,  as  it  grows  over  the  c(irii(>a.  is  not 
attached  to  this  in  its  whoU  breadth,  but  only  by  a  compara- 
tivelv  narrow  ci'utral  "mesentery."  Under  this,  the  ■•Mrneal 
eiuthelinni  and  Howman's  rnembriine  are  wantinir.  and  re- 
placed by  ni>w  vascular  tissue. 

True  pterygia  alway>  arise  in  the  hori/onlal  nii'idian  <>f 
the  eve,  in  tliat  line  wliicli  is  most  o]H'n  to  the  eiitiance  of 
dnst.  .\fter  extensive  ulceration  or  burns  ot  ihe  '•ornea. 
somewhat  similar  folds  ni.iy  l)i  -eeii  mi  other  directions:  the^e 
are  called  pseudo-pterygia. 

("lini' ally,  we  may  di\ide  pterv.'ia  into  twoclas-e>-.  Thos^. 
that  we  see  in  Iviuland  are  most!\  •  bin.  senii-triinsjiareiit,  ai"-. 
vervslightiv  \asi'ular — il!e\  birni  f  lie  :jr' mi  j,  called  '"  jiiei-ygiiim 
tenue."     When  the  foM  is  ihick,  vas.,ular,  .nui  p!i.i.'re--ivi>,  ii 
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i-  ciillcd  "  pt.Tytriiiiii  rni-sniM."  If  Wf  ivin-v  ;i  |.ati.'ni 
MifT.Tiii.ir  from  th.'  liiitcr  f..nn  l-  ~nu;il.l.'  MiiT..i:naini,'s  i1h> 
]it('i'\  iriuni  iiiJiv  rcL'n»>  Mini  lu'cunc  "  tfiiiif. 

Ii'i  K.iirhni.l',  as  w  liav..  >ai.l,  aii.v  form  -f  -p.  r:iti-i>  -ur,  ,..>.l  < 
ill  rt-mnval.  In  .■..luilrii-s  wIumv  tlir  .li-.'a-r  i-  nui.-mi.-,  ili.' 
siir<ro..iis  siiytliat  iinfoninif  simpl."  .'xcisioii  is  ..f  us.',  l.ii!  iliat 
traiis|ilantatinii  is  lUTt-ssury. 

Tlu'iv  an'  M'vral  m.'tli-.ds  of  treat  m.'Tit  wliicli  aiv  .'tli.'i.'iii  ; 
;1h'  (.riirinal  opi-ration  of  fraii-|.laiilatioii  wa-.  .Irvis,.,!  ami 
ailvocated  liy  I  )i'-marr.'-. 

Desmarres'  C-l*  Operation  of  Transplanting'  a 
Pterygium 

Jn.^tnimenls. — Spi'uuliim,  lixation  I'lTci'i'S,  sci.<s.irs,  n. •.•,!!,■ 
aiul  iici'iiit'-hoiiifr. 

first  St'i<j>\—Tln-    l'ifry:jiuiii  is  picked  n\>  with  tin-  fen.'] 
ai.i  .liss.Tir.l  .'11  !ii.' cniii.'a  and  .■-rl,.|u,.c   tor  it;-   wl,-!.'  l.-ii^'tli. 
Mi;,,'    th,"   miss    is    .iltai'lii-.l    I.,    tlu'    .ud.dK!    i.y  a   narnnv   I'aiwi 
,.iily.  tliis  ,lis>.>.tiou  luaktvs  ii  oiaparalively  iiaM-w  _',k]>  in  tlio 
ciiujuiH'tiva. 

S,n>iLil  .s/./'/.'.  -Frniu  tin'  l,iW('r  ftonlfr  of  tlic  in.  i-^ion  the 
suiL't't'ii  iiiak.'s  a,  sfcmil  ciirvo'l  iii,'isi,.ii  ,l.>\viiw;..r.ls  ai'.Mil  lu 
mm.  I.'iij.  .■•iiniiiii.'  .oii.'fiitrir  illv  with  tli.'  .■.>ni.a,  ab-mt  1  mm 
tniiii  ill,'  iiiiihiis. 

•/'//'/•</    >•/„,/,,--  II,.    th,'iL  di",','ts   lip   t'.if  ciiiiui,' •,■-!   "U   Ih,' 
miirj^iiis    ni    this    w.iuii.i,     ivA    m!"    this    .'ap    i  i.in -i'lmi-.    th.- 

lii,'ry'jiu!ii,  tixiii-lh.'ap,  A  ii.i  . '  iir  !■  .w-'  p.H       'I'h- n'  m.  tiv.ii 

tlaj's  arc  now  hi..iiirht  .A-t'i   th.'  mass  an. I  -I'.ni-i  !■}  !a...m  thi.-o 
points  of  siitiii'.'. 

If  treat, '.I  in  this  \v.i\  ih.'  n'tiirii  ..f  ili-'  ) '■' * -.'ium  i^ 
satisfartoviiy  pi.'vciit.'.i,  'llvy  is.  h"'.\.'\.r,  a  .-mall  .lisi.tva:  -.i-'o, 
in  th.il  th"  mass  mak.'s  an  irn-u'iilar  .'l.-vati.,!!  "i.  i!i''  -si.'  "  ih.' 
('..riiea:  t,,  i.'-.'ii  this  .h'f..rmUv.  Kn.ipi'  (■.'."»  hi-  p'-p"-''t  a 
>li_'lit  m...iiti.  aii'.n  1'  the  pi...,'.i,ii,'  II.'  spil!^  th"  pi.-rv.'inm 
int..  tw..  par'-  aii.l  sulme-  ea.-ii  half  -."p.if.it.'ly  iulKt  ll,.' 
1  ..njuii'ttva. 


mm 


IfiS     A  TEXT-liuoK  OF  Ol'lITHALMIC  OPEKATloNS 

Knapp's  Operation 

instruments. — As  fur  Desiiiarros'  ujxT.'ition. 
First  6taye.—The  {itiMy^iuiii    is   pickcrl    up    in    fnrceps   and 


Fio.    85.— Kii!ii.i''Mij.|.ralii)ii.     F,rJ  •.ft,,,      .iiwsiun  "f  tlir  pi.  ivfjium. 

(lissectcci  off  the  glohc ;  then,  still  hold  in  tho  forceps,  it  is 
'iivided  from  apex  to  base  by  a  horix'T.lal  incision  wiih  the 
scissors. 


Fi<;    86.-  ninip'"  "I"  nlion.      Srmntl  ftnfe  :  each  hnlf  is  tiirn.il  unr\oT  the 

'■'iIljllIK'liv.l. 

N('((<«(/  Stai]r.—  From  tli     liorizonfal  pap  left   bv  the  dis- 
section of  thr  jitc  r_j;.'iinii,  two  incisions  arc  made,  one  upwards 


Fii:     ."J7.— Knapp's  upcratifiii.     Fiii,i/ .f.i.ie. 


A 
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,111(1  tile  otlier  downwiirds,  pxtt'iidiiiuf  iihnut    10  iiiiii.,  ami  ilic 
odgef*  of  the  c-onjiiiictiva  diss(>cti'il  up. 

Thirii  iStn(/'\ — Kach  Imlt'of  the  pten  jriiiiii  i^  tixt-d  separately 
intii  niie  of  tlit'sc  wounds  and  the  cnnjuiutivii  is  >uturi'd  nvor. 

McReynolds'  Operation 

McHt'ViMlds,  aliDiit    \'M)\1,  devised  a   iiin(iitiiai  ion   of  trans- 
plantation whicli   liaa  given  excellent  results,      lie   lia^   had   a 


Kir.,   >*8,     MoRoynolds'  operation.     .?«•<>«//  ^tirjf. 

Tlic  link  liiu'  iTjiri'sents  Uic  ci)njuirtiv:i!  iir-iMun, 

lartre  fxpi'i-iciiee  t)i  tliis  condition,  and  hi-  opinion  is  there- 
fore very  vuliialile. 

First    Stiu/r. —  He  trvasps  the  neck  of  the   pterytjinni  with 
strong   lint    narrow  li.xalion  forceps,  pas.>cs  a  tiraefe'-  knife 


Kiri.   ''!»      MfRcvnoHs'  operation       fjTvf  ^nqr. 

tliroiigh  the  mass  us  ch)se  to  the  glohe  a-  possible,  and  shaves 
the  head  smoothly  from  the  mniea.  Kvery  particle  nl  tii,' 
growth  must  he  removed  completely  and  carefully. 

^V(■(/Hl<  Shi'ji. — Still  holding  the  pteryuiniii  in  the  torrep>^ 


il 
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lie  (liviili'~  witli  ^IfiuliT  scissors  tlic  conimictiv;!  iiiitl  .ilicm- 
jiiiiclis;il  tis>iu'.  iil'iiiL'  lilt'  I'lWfT  iiKiririii  "t  tlip  |)tcr\  tjinia  tm- 
iiliiiiil  [  or  '.  iiuli  ;  :iihI  -.ciniriiti--  tlic  Ix.dy  i>f  tlu'  <j:rnwtli 
IVdiii  llic  sclera  \>\  uiiy  smitll  iioii-curri!!;,'  instniiticiii. 

Thinl  Sfiii/r. —  He  picks  up  tlic  cnii jiitii-t ivii  licldW  tlip 
oMiijii)'  incision  with  t'urccps,  and  muiiTniincs  it  dnwn  .vai'  Is 
as  t'lir  as  tlic  f'i>nii\. 

h'niiiil  Sl(iii(  . —  llcllicii  pa-~i's  liotli  uccdi  -  iif  a  di'iilily- 
ariiii'd  -utiirr  I  Iiimii'jIi  llic  head  trcnii  witliin  milward-.  and 
cai'rics  tlu'  needles  down  imdiT  tlie  cunjnnctisa  V<  ilu-  l'irni\, 
where  lu'  hrinj^'s  tlieni  <>ut  al)out   i  incli  apart. 

I''iilli  Sliiiji, —  Wlien  tiiese  u'lid^  are  lied  I  !ie  ]iler\trinni  i> 
drawn  intn  the  pocket  <<['  ((injnnct  iv;i  and  ^ecni'ed  lliere. 

.Mrl'eyniilds  hiys  stress  nii  the  absence  >it'  any  inri-iim  alunu" 
tiie  ii|>]ier  iiurdei'  ul'  tin'  plervLriiiin.      There   is   n<i  liare   -clera 

to  CnVCl'. 

(Jalczowski  (ti)  sn'jefi'sted  that  the  head  <<['  ihe  pterye-nim 
shoidd  lie  don!, led  under  itself.  in  this  way  he  llnMiii'ht  tha! 
relap-e-  wmdd  lii>  pi-e\ented,  since  the  niucou-  ineudn-ine 
would  not  adhere  to  the -cleia.  iJeltman  i7>  later  redescrdtcd 
this  procedure  Jiiider  the  name  of  sultvoluticn.  The  pteryirnini 
is  dissected  olT  the  cornea,  and  a  douhly-ai'nied  ^utnre  pa^-ed 
throne-h  the  htail  IniTnthi'  -iiperticial  surface.  The  needle- 
arc  |ia->ed  under  the  irrowt  h,  and  I'nierLie  t  hroii^'h  the  hody,.-.o 
that  when  the  suture  is  tied  the  head  i-  folded  under.  .\ 
liare  area  of  sclera  is  left,whi(di  is  coveri'd  iiy  -lidini;'  con- 
junctival flajis. 

iiecenlly  Alexander  ("JSi  has  snir^^'sied  ihai  it  is  nnnece— 
sarv  to  cover  the  hare  area. 

l'sl;^|lo-l'|•^:l;^..^■M 


Thi-  name  i-  applied  lo  ciratricial  loM-  which  are  drawn 
over  the  i-ornea  a-  I  he  i-e>nli  of  the  heal-ne-  ,,t  e\ten-  ive  Imrns 
,,!■  other  in]ui-ies,  associated  with  lii'MI  de-lruilion  of  c.n- 
juucti\a.      Tlicv     do    not    ilireateii    vision    in     sjn'eadlng,    Inii 
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limit    iirmMUfut,    and    s..in.-timos    ^Mve    n>f    m    trMnl.l.--..M..- 

diplopia. 

It  is  said  by  Poni.>  nutlioriti.'s  tliat  tin-  I'-ld-  wliiili  r.'cur 
aftor  ivt.u.val  of  ptt-ngia  uif  always  ,.f  ihr  iialur.  ,.f  pM^iid.-- 
pttjryiria. 

(iitlurd  (S^  has  found  tlw  Im-i  result-  in  l!u-s..  .a-.-  fnlL-w 
a  fivf  dis-^.'ftinn  of  tin-   fold   Ka.k    fn-m   tli.'  corn. a.  and   iIh' 
placing' of  a  'I'liiorsfli    L'raft  of   skin    on   tl...   raw  -inla.v   l.tt. 
II.'  points  out  tlial    lln-n.  i<  on.-  .ii-a.ivaiilatr.'  (--nn-rh^d  witli 
tins:   th.'.-pitli.liuin  trraft    n>ianis  i  lu>  .•l.ara.Irr-  ot   . km,  and 
tin-   tnov.-nn-nts  ..f   tin-   Inl   an-   .nsuHi.-i.-nl    to  ,  arry   away  lin- 
..pitliplial    a.-l.ris    wln.-li    a.-.-umnlat.-s   ..n    \\u-    -nita,.-.      It    i- 
necessary    to    wij..-    tin-   •rral'i    <-ar.-fnlly   .-v.i.v    das,   or    .-vm 
twice  a  day,  to  ivniov.-  tin-  accumuiai  ion. 

]'n;||o\n     ANn     rKlJIi"-'-    l-oMY 

Tlii^  littl.' operation  was  oriLrmally  ml  ro.luc.-i  nilo  ..pht  lial- 
,„i..  practice  l.y  Or.  Inrnari,  ot  I'an^.  m  1>>'--  I'.M.andwa- 
.•ailed  l>v  liini  '  lon-niv  .-.niinn.!  i- ale.  "  or  -y  ii.lectoniy  It  i- 
very  useful  in  lie-  tn-ainient  of  -oin.-  va-.iilar  opacitu-  of  lln- 
coriiea.  At  tir>t  the  operation  meant  the  .-xeisiou  oi  a  Mrip 
.,f    conuin.liva    and    miIx- -uinn.-l  i  val    li-sue   MirroiiMilinL-    tln- 

,-.,n.ea!  .-xposinij  a  rin-  o!  -•lera  al.oet   \  meh  wi.i...!l hj.-.-t 

l„.i„ir  to  s,.|    u],  a   rin.L'of  .■n'atriria     n-M.e  w  hi.'h  would   h-mit 
thi-  vascular  e.iii'j-e-t  ion. 

It  was  .soon  found  that  ihe  ivmoval  of  pmeiiva  ua-  un- 
necessary, and  .'V.-n  .li-advanla-.-on-,  and  llien-fo.v  1  lie 
uperarion  wa-  l.-ss,.,,,-.!  l..  tin-  ni.'iMou  of  tin-  e- mjiin.-t  iv  a  all 
,,,„iui  the  -■,.rn.-a.  and  a  d,-^eeti,m  l.a.-kward-  to  ,.vp,,„.  .,  nn- 
,d  sclera.  Over  tin-  area  laid  l.ar.-,  all  w--eU  ,  niennu-  or 
l.-avillL'  the  •sclerotic  a  i-e  dnide.l. 

•pi,,,  ,.,    ,,„,H.|,\a  -oon  he.d-   down  ;ejain---1oM  so.n  in   -iim- 

,.j,ses   to  allow  ihe    foi-mali f   I  h.    r.  ipiirv,!    .icalraiai    iinL', 

an.U-.lu-Mn-eon-,  '.:/.  Teale    (1th.  ar.     aer„M..- 1    m    -rvre 

ea.ses   r-     ina^e    \\n n-    l.mr    radiai    ml.    ihron-di    il.e    .-on- 

juiu-tiva,  til  T-^-»r.i  tin-  union. 


ill! 
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\fnst.  sure:t>..ns  would  limit  its  appli<"iil)ility  in  ci'rhiiii 
Viiscular  upacitifs  r,f  fh.-  .•(vnif;).  fspecii.'ly  iiiiiiiius,  liiit 
Tea  If  lii'ld  tliiit  it  liad  great  curat  ivo  viiluo  in  opiscleritis 
and  iritis. 

The  operation  aims  at,  cuttinpr  "ff  the  Vi^sscls  from  tin- 
conica,  anil  the  >u.lt>s  is  greatest  wlieii  the  vessels  are 
superficiiil, 

/ii.slrinn,  )ils. — Spt'culum,  tixation  iore,.p^  and  -tral)i>inus 
>eis.s(.is;  sometimes  a  small  s(|iiiiii   U,Htk  is  n-etiil. 

in  peritoiny  proper  the  surpeoii  picks  up  a  fold  of  eonjnnc- 
tiva  at  soma  point  near  the  cornea,  a-il  .uts  tiirougii  it  witli 
he  scissors^as  close  tu  the  sclero co-  ;.  ;  '  iunction  as  possible. 
He  extends  tiie  inci.sion  all  round  tne  ciicnniference  of  the 
corm-a,  if  nece>-arv.  If  there  are  only  a  few  -epiirale  vessels, 
confiiH'd  to  a  limittd  z<nie,  he  will  ailiipt  the  lenjrth  of  his 
incision  to  the  needs  of  the  case,  lie  th-n  jiicks  up  the 
Imiiiar  conjunctiva  in  the  fo-c('ps,  and  dis>icis  it  lja','k  for 
about  a  cpiarter  of  an  inch 

The  vessels  are  divided. and  the  cicatrisat ion  of  :lie  healintr 
tissues  causes  a  <'ontract  i.  pi;  ^utlli-ient  to  strangle  any  new 
voselv  whiih  may  he  formed  afterwards. 

le  peridectoun,  the  elTcct  is  incri'a'^"(l  liy  cutting  away  the 
part  of  the  conjunctiva  which  ha-  heen  di-sected  I)ack  ;  the 
sea-  tissue  is  more  almndant,  and  the  liar  against  new  ves>els 
inori-  secure. 

I)ei'p>'r  ve-sels  may  lie  ohliterated  Ity  the  galvino-eanterv. 

I'ritcliett  had  a  great  opinion  I'f  the  value  of  j)eritomv  in 
snital'le  ciuses  i,\'  pnanus.  lie  taught  ilmt  it  wi's  necf-sMrv 
to  remove  jiil  t  ln'  suiiconjunctival  ti--,),.  ;;  ■  coniplftelv  as 
possi!)le,  and  oiim  i  xcised  a  -trip  of  co-i  juncriva  |  inch  wide. 

Sincr-  the  operation  dcp.'!id-  fo-  its  residl  on  tin  fiuanatioD 
of  scar  tissue,  which  strangle-  tie'  coriical  vessels,  it  is  n^L 
likel\  to  succeed  in  those  p:iti,.|it>  uimdo  not  form  tirm  -car 
tisvue.  Ci'itchett  was  caretul  nevi'r  to  operafe  in  -ucli  con- 
ditions. Furiiie!',  he  explained  to  the  patient  that  -uccos 
would   iioi  be  immciliate,  Imt  w.'idd  liev.lop  gradually,  until, 
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jut1i:i]i>  ~i\  "I- I'ight  nitiiitli-  iiti-rwiirds,  tlif  lic'i  ifsiilt  wiiilil 
lie  Imiiiti. 

His  ts|itMifii'-(»  led  liiiii  ti>  tlic  liiliof  tbiit  ;if  !i  (•crtiiiii  ^tairt' 
111  t  i-.irliiitiKi  a  ciirr  111'  ilir  |i;innii^  imanl  iiiiirliMiMl  i' 'ii  nf  I'lii'i' 
,.f  ill.'  li.i-. 

It  iiiMV  I'f  (li-|iiitfil  wlii'iliiT  it  is  jii-tiliaMr  li>  pi'il'iriii 
II  [iiidiMi  I  iiiiv  ill  ;i  i-ii-i'iit  <liriiiiic  ltIuiici'Iiki, 'ii'  u  lu'ir  iIhti' 
I-  :iii\'  >ii~[ii(iiiM  (p|'  this  (li>rasL'.  'I'll"  nliliirral  I'Mi  ot'  tln' 
.  iniiiiici  irncal  vtniilr-i  lias  ln'cn  used  as  a  iiK'tlind  v\  raisjnL,' 
till'  intra -ni'idar  |>i'cs-m'i  .  wlirii  tlic  teiisidn  lias  Im-i-ii  siili- 
iiMniial.  ('t'l'taiiih ,  llu'  pic-ciicf  >ii  a  liiii.'  nf  scar  ti^sm. 
ri'iiiid  tlif  fiM'iii'al  liiiiliiis  wciiild  iiiakc  fi-rtain  in'nccdm't's  vitv 
ditliriilt,  I'lit,  with  tiiis  fxccptuiii,  tlioi'r  sct-ius  no  CMHtra- 
indicat  ii  n. 

'J'i;a(II'ima 

'rivatiiit'iit  (d'  t;-:ii  ii'iri.i  liy  tli<'  a|i|iliciiti(iii  of  caustics  and 
astniiiri'Uts  >>iil\'  1-  I  .  k'VV  liiii^,'  and  iiiisalistactnry  jn'nccss. 
The  ad"|ii'iii  >t  -Hint'  I'uf'ii  III  Mir^'iia!  t  icatiMciit  In  sliurtcn 
the  length  •<(  l  iic  (iisca>i    is  t  luM-cturc  iiiipfiat  i\  c. 

Sm-Liiial  tr'iitnictii  iii;i\  lie  earned  eiii  en  many  lines,  Imt, 
in  the  inain,  tlie\   leinl      'iiei-  te  reiipi\e  the  lu'W  iri'anitlai  Inn 

li~^lle  1)\  I  .'i)it  \  uej'  t  he  u;!'a  ll  u!e-,  i  .!■  tu  relllOVU  tilt'  J^I'aiMlies 
wliule  ill  till'  I.    -lies  eirntiMiiiii;^  tlie'n. 

in  the  earU  -tii'j-e-  ■!'  lI'..  diseasi',  ihi'  lirsi  plan  is  pi-nliaMy 
lie«t,  and  shi.iild  a!\\a\-  lie  Tied;  'he  latter  scenis  s].,.|-ially 
u-etii!  in  laiei-  >ta^es.  9 

Till'  l/fanillai  !  •!  'liV  lie  eihjif  led  '.y  " '.'"I' .^ia/e,'"  eiiret  t  ll||_', 
,,f  li\-  ,  siiv,  ^>iiiii.  I'  lii'-i  IS  ii.ue  •  pnn-i'd  hy  Kreiich 
->iire'eiins,  and  can  he  perlirmed  with  .lini'i-'  any  fuiiLrh 
in-l  riniR'nt .  ije'^enlly  tin-  nie'h'.i  Iras  l.eeii  lakeii  up  hy 
-nine  Aniei'-e:' II  .,"'_•■■•  MS.  CeiiviT  (II,  -n  i/i^t'st  s  usiiiiT  sand- 
paper tor  I  lie  niirpose 

1  1  iili'l  ciif^"-  .'.'"h  ;■  \'  LTfaniiit  It  may  he  possible  tu  pen 
t  I.  ^!  ii!di\idui'.''\  .inii  --eraie  on  'he  ■orilerit-  with  a  -mall, 
siia:;.  sp,,,  ...  iJu'  ^iia.il'y  l-'.i  iriish  surifeoMs  adopt  >nme 
ivii:   o    .  xprtj-siuii  Ijy  meun.sul  p     s^nn-  for.  eps.     Isnapp  i^i2; 
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lias  ilcriilinl  a  turiii  uf  f(>nf|K  wliich  linvi-  biun  wry  lurL'i'lv 
iilili«;t'il.  Tlicy  i'iii>ist  of  irr'O'Vfd  idllfrx,  lu-lii  in  stirnip- 
sli.ipcil  finis,  whicli  act  on  tin*  priiiciplt'  <iF  the  ilmiM'stic 
iium>,'!f.  'I'lifir  Use  is  often  cotiibiiicd  with  prt'liiiiiimry 
.s(  ai'itiratioii, 

( liilf/.iiwski  (l.'{),  about  iHl-i,  udvisj-d  tlif  ♦'xcision  of  the 
icli.itai-sal  fiild^  wliicli  loniaiiis  tlif  iiiitss  of  trai-liuiiia  irniiiiilcs 
that  roiiiiiMdily  t'sca|ic  trcatiin-ut  l>y  thf  usual  aiiplications  of 
bliu'-stunc. 

llfisiatli  (I4i,  ill  |SSL>,  lulili'd  to  this  the  ifiiioval  of  the 
uj)].!!-  part  ol  tJK'  tarsal  plutf.  This  proc'tMJiir.'  tVIl  into 
(lisiis,..  1,111  was  nvivcil  ity  Kiilinl  in   ISlt?  (!."»). 

It  has  liDMi  irincli  lulvoiutftl  in  Italy  by  Addaiio  (l<i\  and 
III  ihf  I'nitid  States  by  various  snrfjivms,  cspci  i.iHy  VVoottoii 
(  I7i  uikI  ("laiboriu'  (l,S). 

Addario  (Itii  sftMiis  to  hiivi-  bci'ii  tlu'  first  to  sn^iirest  tlu' 
fxcisioii  uf  the  n'lrotaisal  fold  with  llic  siip.rior  part  of  tliH 
tarsus  mill  the  liriii^jinj,'  of  thf  ciinjiiiiclivii  down  to  meet 
till!  niiiains  uf  the  taisus  lu'ar  the  lid  inaifriii.  It  was  almost 
siimiliain'ously  siii,'f^fst.'(l  by  otlifr  stir','t'()iis,  and  a  littlo  later 
t'laibcriie  (I  Si  ii'iriilarised  tile  operation. 

They  claimed  that  the  disease  was  practicallv  ahvav-s 
brought  to  a  standstill,  and  that  <.'reat  iiiiprovemcnt  of  the 
paniuis  fol!M\\,.d.  I>i.  ks.,M  Jl»)  udvorates  th,-  excision  of  the 
pa:iniis.  ji,.  .li-sects  the  vascular  tissue  from  flu'  subjacent 
cornea,  and  Iciives  tiiis  aim  ist  clear. 

Cuover  (I  I  )  is  a  si  r  ,;,.,•  .upporre;  of  <^ratta,ire.  He  uses  for 
the  purpose  strips  of  >and-piip-r.  This  must  be  carefully 
selected.  No.  (»  or  (M)  is  best  .  and  tlui,'  must  be  pure  sand 
and  no  j,'lass  on  the  paper.  L'oover  cuts  it  into  strips 
4  inches  by  :;  inch,  and  sterilises  tliein  by  dippinj^-  them  into 
alcohol  and  imrniiiLT  'his  ,.tT.  He  advises  that  jreneral  amt's- 
tliesia  should  be  induced,  as  the  procedure  is  verv  painful 
thoiifrh  the  afler-etVec.-  are  siirjirisingly  slight,  lie  evert.s 
the  lids  and  retrotarsal  fold,  and  puts  in  a  horn  plate  to 
Ipiulect    the    cornea.      He    wjiips  a   strip  of     the  >;Mid-paper 


OrKHATIONS  ON    I'lli;  CnN.irNCTIN   ^  17:. 

ri.i;iiil  \\\>  iiidcv-tiii'j'i'r,  ;i!iil  nili>  I  In' rnii  imutis  .1  t  li.>i  'U^'lils 
:iii'l  liriskly  nviTtli*'  wlinlc  ■-urtarc  iitTi-rtfl  Wliiii  t!ii'  ruli- 
I'iiij;  is  ciiiiiplc'lid,  til'  \v;i^li«'.s  tli>  Jil--  with  ;i  rii|iiipii--  (ImucIi.- 
lit'  iinrinal  saliiit-. 

Ill  I'inj^'laiiil,  cxpn'^^iiin  witli  Kiia|i|)'^  rnrifji^  i-  pruhal'l} 
!lit'iii<i-t  ii-iial  I'lriii  <>t  MHLrK'iil  t  ri  at  iiiiiil .  Tin'  iiH'tlMicI  ul" 
II-, •  i-,  |..  t'Mit  till'  liil-,  I"  jilaii'  "111'  lilaili'  in  tin  l"riii\  a- 
liiirli  as  pii>>il>l(',  ami  I  !i'  'i  lin-  mii  t  lir  I'Ncilfil  -iirtaii' ot  tin' 
tarsus.  'I'lii'  >ur;.''t'iiii  tlicn  draws  tin'  Inrri'p-  ili.wii,  ki'i'piiiij- 
c'liiistaiit  piTssiin' I'll  llifiii,  si)  as  to  s,pi,.|'/.i'  mit  tin-  rmiti'iil- 
iit'tlii'  ^'ni'iuli's.  'i'lif  siirf^t'Dii  imi-t  wrar  prntr' '  iv  i-  tri%'<_'lt's 
(iiii'iiit,'' I  liis  iiiainrii\  rt',  -iiit't'  tlic  I'liiitrn; «  arr  i'\pii'-si.(|  with 
»'i)iisi(lfriil)lt'  tnrcf,  ami  miiy  In-  tlirnwii  iiiti«  lii-  nwn  I'vi'. 

\\  iit'ii  till'  t'ui'ci'p^  pass  tlu'  i-cti'ntar-ui  tnjil,  tlicv  tluttcii  it 
■  'iit.sii  that  it  iii'ciiim's,  truiii  u  thick,  iniimlcd  ma»s,  a  limp 
iiit'iiiliram'. 

All  parts  (if  the  ciiiijiiiiri  iva  imi-t  In'  treated  in  the  saiiii' 
wa\,  until  all  tin'  u-raniili  s  have  In'cn  rxpri's-cd.  Snmc 
siifLri'iins  rnli  into  the  lid  atti'i-  ilif  t'Xpri'^simi  a  stniiiij- 
siiliitii'ii  nt  smni'  antiscpi ir,  i .(/.  1  per  I'ciit.  I'ornisivt'  siih- 
liiiiatf.  It  tlii"-  is  di  nil',  I  111' cnriii'a  must  ln' [iiMtcrtt'd  raii't'iilly , 
and  I  lie  excr-s  washt'd  away  with  lupinu-  dnmhiiiLr  liitnri' 
till'  hd  is  i'i'pla<'rii.  ((tht'i's  cuiilim  1  lii'iii^rU  i"^  tn  duiii'liiiiLr 
with  ii'i'inal  ^idiiii'.  W  C  lia\i'  iit'\  i-r -ct'ii  liaiiii  I'lijluw  tlii'  ii-r 
id  antiseptic,  K'li-  is  tlirrc  dt'tcn  mnch  rcactii'ii. 

it    ha;    i,' en    'irjrcd    aLjain-i     tlii-^    treatment    that     it    causes 

dest  ni"t  iui     iHd  much  ci  inseipielit   -carrinu  "I  the  i jillictiva. 

The  LTciieial  .ipinioii,  Ihiw.Vi'r,  >i  luis  tn  lie  la\  (iiiralile. 

( '1-iili'irne  (  I  -^t  --tales  that  he  cieisider-  1  he  cicai  ricial  tarsal 
]ilaie  a>  the  ejiiel  enemy  in  trachiima.  lie  thinks  ihut  hy 
removitiL'  tlii-  :  le  -ar'j'enn  can  iret  1  id  n!  tin  di-ea>i'.  He 
uses  fur  the  ii|ii'rat  lull  a  spi'ciai  clamp,  nioditied  frinii 
Desmarre  ;',  haxiiej  a  I'lfk  witii  live  -mall  spike- mi  I  lie  arms, 
to  lie  inside  the  iui,  and  a  metal  plale,  -liirhily  -liMiter  than 
the  fiii'k,  t'    lie.iii  the  -kill  snrlace, 

lie  places  tilt'  clamp  111  pu-  itiuii  and   everts  tiie   liJ.     Then 
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he  niiikfs  »  cnrvt'd  incision,  following  tlii'  outline  of  the  fork, 
throuirli  the  tarsal  plate.  As  this  is  cut  it  tends  to  spring 
away  from  the  underlying  tissues,  owing  to  the  cicatricial 
I'urvature. 

He  dissects  the  tarsus  away  from  its  loo:.e  connections,  and 
undermines  the  conjunctiva  behind  the  Uirsus  as  far  as  the 
fornix. 

He  then  ]iasses  three  doubly-armed  sutures  :  he  pulls  the 
tarsus   upwards,  and  j)asses    i'ne  needles    through    the    con- 
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Fin.  PO.-  -Cliiit mine's  method  i)i'  e.xcision  of  tarsal  jilatc. 
Tlie  (iiirk  liiif  ill  the  lork  of  the  clam|i  sliows  the  line  of  iiiri.iioii. 

junctiva  just  helow  the  hnver  border  of  the  tarsus.  The 
needles  are  brought  up  lietween  the  tarsus  and  tlie  remaining 
layer  of  the  lid,  and  left  on  the  foreliead. 

The  surgeon  tlien  cuts  the  tarsus  away,  and  takes  off  the 
clamp.  The  sutures  are  then  j)assed  through  the  lid,  to 
emerge  about  .'>  mm.  from  the  liil  margin. 

Dickson's  Operation  (19) 
Dickson  attacks  tlie  ]i;nums  itself.  He  makes  ar;  incisi(>n 
about  .'{  to  o  nim.  from  the  cornea  throngli  tlie  conjunctiva  as 
if  about  to  do  a  peritomy.  He  rolls  the  flap  over  towards  the 
cornea,  and,  liolding  it  in  l>road  forcej)s,  dissects  it  down  with 
iris  scissors,  trying  to  get  under  the  bloodvessels,  and  a.s 
close  to  clear  corneal  tissue  as  po.ssible.  If  there  has  been  no 
ulceration  tiie  task  is  easy,  lie  says,  but  if  there  have  been 
ulcers  eacli  ties  the  pannus  tissue  down  to  the  corneal  stroma. 
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Mid  iiiakiv>  thi-  di-sfoti(.n  Timiv  iii<li(iili .  'I'lir  iliiikcr  :iii<l 
iiinro  VMsciilar  ilif  |.iiiiiiii>,  ih,.  ,.ii>KT  it  strips.  Tiic  i-.irn-.t 
lift  is  aliiiMst  iinriiiiillv  cleuf. 
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CHAPTER  VI 

ENUCLEATION   AND   ITS   SUBSTITUTES 

The  operations  which  will  he  described  in  the  following  chapter 
are  sucli  as  are  only  nudertaken  on  eyea  which  have  no  claim 
to  l)e  considered  as  or^'ans  of  vision,  l«ut  reipiire  surgical  treat- 
ment, either  for  the  relief  of  pain,  or  for  the  removal,  in  whole 
or  part,  of  a  damaged  organ,  which,  allowed  to  remain  untreated, 
might  prove  a  source  of  danger  to  its  possessor. 

As  regards  the  order  in  which  they  are  here  dealt  with,  it 
has  been  tliought  most  convenient  to  take  first  the  operations 
for  complete  removal  of  the  globe,  and  then  the  substitutes  for 
simple  enucleation  in  "  cosmetic "  order,  passing  from  optico- 
ciliary neurotomy  and  otlier  procedures  in  which  no  tissue  is 
removed,  through  partial  amputations  and  eviscerations,  to  the 
modified  enucleation  operations,  in  which  a  glass  ball  or  other 
body  is  put  into  the  empty  capsule  of  Tenon. 

This  arrangement  is,  jHirhaps,  hardly  logical,  but  the  oiKJration 
of  enucleation  is  of  so  much  importa-'co,  and  demands  so  much 
consideration,  that  itt:  convenience  has  outweiglicd  other  factors. 

Removal  of  the  eye,  in  some  sense  one  of  the  largest,  though 
by  no  means  the  most  delicate,  ojjerations  in  ophthalmic 
surgery,  is  also  one  of  those  most  frotiueutly  required,  and  one 
which  may  have  to  be  performed  by  every  practitioner. 

The  more  special  operations  are,  for  the  most  part,  entrusted 
to  men  who,  by  special  training,  are  more  accustomed  to  tlieir 
)>erformanco  ;  removal  may  be  an  urgent  necessity  which  can 
allow  no  delay. 
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It  is  called  for,  not  only  on  account  of  .lisoaso  (such  as 
malignant  growth),  wiiich  might  hy  extension  endanger  the 
suHerer's  life,  hut  much  more  commonly  f.  prevent,  hy  removal 
of  one  inllamed  and  damaged  organ,  the  poasihility  of  the  loss 
of  the  uninjured  fellow  by  sympathetic  intlainnjati-.n. 

The  fear  of  sympathetic  ophthalmia  has.  no  duul.t.  frequently 
caused  surgeons  to  excise  eyes  which  might  have  recovered 
some,  perhaps  even  a  large,  fraction  of  normal  vision;  but  it 
cannot  be  doubted  that  it  is  better  to  sacriHce  a  badly  damageil 
eye  thmi  run  any  great  risk  of  total  blindness,  ami  the  treat- 
ment of  sympathetic  ophthalmia  is  s..  uncertain,  and  the 
prognosis  so  bad,  that  we  cannot  wonder  that  many  patients 
are  pressed  after  injury  to  submit  t..  immediate  removal 
without  any  attempt  to  save  a  seriously  hurt  eye. 

But  if  we  are,  l)y  operation,  to  avert  tlie  danger  of  lo.ss  of 
both  eyes,  we  must  surely  do  our  best  en.leavour  to  minimi.se 
the  resulting  deformity,  and  hence,  .lespite  its  simplicity, 
simple  removal  is  slowly  but  steadily  losing  ground  as  a  rotitine 
operation  in  all  cases,  while  one  or  other  substitute  is  adopted  ; 
It  is  still,  however,  that  most  commonly  employed. 

The  question  of  the  best  and  safest  cosmetic  operation  to 
cover  removal  of  an  eye  has  been  largely  discussed  during 
tb  war,  though  it  has  been  complicated  by  the  character  of 
the  injuries.  As  is  well  known,  wound.s  of  the  eye  have 
formed  an  extraordiruirily  large  proportion  of  the  total 
mjuries,  and  the  cases  of  excision  have  therefore  been  very 
numerous. 

In  general,  where  the  eye  alone  was  damaged,  the  treat- 
ment has  been  immediate  excision  from  fear  of  .sympathetic 
inflammation;  some  surgeons-De  Lapersonne,  Dian.M.x.and 
Terrien,  in  France— have  proteste.l  against  the  practi. .-. 
They  point  out  that  a  delay  of  a  few  days  can  do  no  harm 
su.ce  there  is  no  record  of  sympathetic  inflammation  coming 
on  in  less  than  ten  days,  and  that  there  is  no  other  rea3'>n 
for  immediate  interference;  hajmorrhage  from  a  damaged 
oye   is   never   dangerous,   and   sepsis   is   not    prevented    by 
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fxcision.  By  delay  it  wy  be  found  possible  to  save  some 
sight,  and  this  is  specially  important  when  b-^th  eyts  liavo 
been  damH<^ed. 

The    relative  valiu"    of    enucleation    and    its    various    -.ub- 
stitutt's   has    not    been   decided,    in   spite   of   discussion;    the 
general   sens*'  is   against  excision   without   some  attempt  to 
give   a   large   and  moving  stump.     But    I  -yond   this    point 
opini'vus  vary  enormously.     Weekers   (38)   is  a  strong  advo- 
catu   of  cvisceratu^n.     He   has   done  no  excision  for  a  long 
time,  .iiid  is  convinced  that  evi-ceration  gives  as  great  safety 
against  sympathetic   inflammation  as  excision;  Terrien  {'>'t) 
holds  that  in  ma:.v  cases  evisceratitm  is  the  best  procedure  to 
ado))t.     On  the  other  hand,  Valois  (Jj."))  considers  no  opera- 
tion  justifiable  which  retains  any  part  of  the  damaged  eye, 
and  «i'iotes  a  case,  reported  by  Kalt  to  Morax  (3(i),  in  which 
evisceration    was    perfi^rmed    on    the    fourth    day   after    the 
wound,  and  yet  was  followed   by  sympathetic  inflammation 
of  the  fellow  eye.     The  liistory  is  not  absolutely  convincing; 
tlie  'Lites  are  as  follow  :  the  man  was  wounded  on  April  24, 
1U17;    eviscerat'on,  April    JS ;    symj)athetic  inflammation  of 
the  fellow  eye  (iritis  and  ii'dema  of  the  papilla)  appeared  on 
June    1;  the  stump  was  excised  on  June  14;    complete   re- 
covery with  normal  vision  by  August  1. 

Tiiis  is  a  very  unusual  course  for  sympathetic  inflammalion 
to  run;  the  diagnosis  seems  to  have  been  made  on  clinical 
grounds  only.  There  is  nothing  in  the  very  brief  record 
given  by  Morax  to  show  that  the  pathological  anatomy  of 
the  excised  stump  supported  the  diagnosis,  and  though  a 
pathologist  can  recognise  the  signs  of  an  inHammatio-i  of  a 
"sympathetic"  type  in  the  uveal  triict  of  an  eye,  there 
should  be  little  in  the  stump  after  an  evisceration  to  assist 
in  such  an  investigation.  Clinical  grounds  only  do  not  allow 
us  certainly  to  distinguish  sympathetic  cyclitis  from  other 
simpler  forms,  and  cedoma  of  the  papilla  is  a  rarity  in  this 
disease  We  may  therefore  keep  an  open  miud,  while 
waiting  .  urther  evidence. 
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It  ii!ii>t  III'  ri'iiii',,i!ii.rf(I,  ,il>u,  that  a  iminlicr  ,,i  .-a-  •>  liav.' 
Ix't'ii  reforded  in  which  -\  iMpai  hi'tic  iiitIaiiiiii:!titiM — ^'I'li.TalK  , 
tiinu^h  not  always,  ,,f  u  nnhl  type— has  followed  .■\cwii.ii ; 
among  these  there  had  never  hei'ii  an  interval  of  le.s<  tiian 
fourteen  days  between  the  receifit  of  tlie  wouiul  ami  the 
t'xcision. 

Many  surgeons  have  hud  larp"  ex|ierieiico  of  eviseemi  i..ti, 
and  have  had  no  eases  of  synipatlu-tie  intlaniniatioii ;  Imt  the 
negative  evidence  of  this  kind  caniMt  weigii  against  that  of 
others  who  have  unfortunately  seen  sueh  cases.  Om-  own 
experience  of  evisceration  (including  in  that  term  Mules' 
operation)  was  consideniMe,  and  we  never  saw  my  rase  of 
sympathetic  trouble;  yet  we  have  abandoti.-d  .Mules"  opera- 
tion l)ecause  the  total  experience  of  the  profession  -eeined  to 
show  that  the  risks  were  e  ressive.  It  seems  to  us  at  i)resi.nt 
unproved  that  simple  evi.sceration  carries  any  appreciable 
risk;  if  the  stump  left  after  evisceration  is  much  snp,-rior  to 
tliat  after  simple  excision,  we  think  that  evis.'eration  may  be 
adopted.  It  would  appear,  however,  that  this  first  point  is 
not  yet  settled;  tho".-'.  Teirien  speaks  strongly  in  favour  ot 
the  retention  of  the  .scleroti(;  in  the  stump  i:!!-);  Dor  ('.V ' 
reports  that  a  majority  of  the  stuiiij.s  left  after  evisceration 
are  defective  and  gi\e  trouble  to  th.'  patients.  As  far  as  our 
experience  goes,  such  trouble  is  exceptional;  Dor  would 
seem  to  have  had  an  unfortunate  series  of  results. 

Tho.se  .surgeons  who  allow  the  retention  of  any  part  of  the 
sclerotic  u.sually  attempt  to  n-move  the  uveal  tract  c(  m- 
pletely.  The  amount  of  sclerotic  preserved  varies  with  he 
surge.. ti;  Mster  (;3.S)  has  made  u  practice  of  retaining  a  frill 
of  .sclerotic  round  the  optic  nerve.  |{y  such  an  operation  the 
spaces  in  the  nerve  sheath  are  kept  unopened,  ami  are 
therefore  not  readih  infected  fr,.m  septic  material.  Some, 
as  for  example  Weekers,  retain  as  much  of  the  sclerotic  as 
po>sibh",  but  remove  the  cornea;  others  retain  th.'  cornea. 
The  jioint  as  to  the  cornea  i.s  not  of  trreat  iuij)..r!;ince  ;  tlic 
uuiin  thing  in  all  eviscerations  is  the  complele  removal  of  all 
tile  uveal  tract. 
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On  the  other  hand,  .some  surj^eons,  ref^arding  the  I  .a  of 
tlie  oj)tic  nerve  and  tlie  cilinry  nerves  as  daiifrcrous,  removf 
the  posteriiir  part  of  the  sclera;  this  is  Nicati's  "sub- 
t'nuclentiiiii." 

A  few  (39,  40)  try  to  satisfy  hoth  requirements,  and  excise 
lioth  thf  antcrinr  and  the  posterior  parts  of  the  sclero-cornea, 
li-nvino-  ;i  ling  ut  (issue,  to  wliich  tlif  iiiiiM;les  are  inserted. 

I'"raiu'es(()  He,  on  the  other  hand  (41),  aiiris  at  jireserving 
as  much  ot  tlie  eye  as  pos.sible;  he  makes  a  meridiuiial  in- 
cision about  15  nnii.  loufr,  between  the  su]icrinr  and  external 
rectus  muscle,  and  throut,'h  this  remov»'s  witli  a  spoon  the 
vitreous  and  retina,  and,  if  necessary,  the  lens  and  iris;  he 
])laces  a  ball  of  catf^'ut  in  the  empty  vitreous  chamber,  and 
sews  up  the  wound.  So  far,  he  says,  the  operation  has 
succeeded  better  when  the  iris  was  left  than  when  it  was 
removed.  The  ball  was  seldom  retained  if  the  iris  and  lens 
were  absent. 

His  results  were  chiefly  experimental,  and  it  does  not 
iippear  to  us  likely  that  many  surgeons  will  adopt  his  plan, 
whicli  seems  more  dangerous  than  any  other. 

If  the  sclerotic  is  to  be  removed,  it  is  very  desirable  to 
give  the  nmscles  some  firm  place  of  attachment  in  order  that 
the  stump  may  be  mobile.  With  this  object  Valois  (35) 
attaches  the  tendons  to  a  diamond-shaped  piece  of  sclerotic 
removed  from  the  excised  globe.  It  seems  doubtful  whether 
this  will  give  a  good  support  permanently. 

With  the  same  object,  Carlotti  and  IJailleul  (42)  .luggest 
the  use  of  a  fragment  of  costal  cartilage,  which  they  fix  firjit 
to  a  skin-flap  from  the  upper  lid;  tliis  serves  to  nourish  the 
cartilage  during  the  first  days  after  the  operation.  The  flap 
with  the  cartilage  is  passed  into  the  conjunctival  sac  and  the 
muscles  secured  to  it.  Tiie  authors  lay  great  stress  on  the 
importance  of  the  skin-flap.  Others  have  found  it  easy  to 
implant  the  cartilage  at  once  into  the  space  left  after  re- 
moval of  the  eye.      We  have  had  little  experience  of  this 
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procedure;  in  one  case  whidi  we  have  seen  the  piece  of 
cartiUige  implanted  was  of  irref?ular  shape,  and  the  rc-^iiltinj^ 
stuket  and  sump  were  not  conveiiit'ntly  adaptfd  to  an 
iirtiiicial  eye.  This  was  the  fault  of  the  openitor,  and  not  of 
the  method. 

(lillifs  (44)  describes  a  metlind  of  implantiiiir  a  "  cup  and 
liall  "  prothesis  of  cartilage  in  cases  when-  the  c.rliital  con- 
tents were  nmch  sliiiinkcn  ;  the  cup  iiail  a  ciiiiical  end  which 
extended  back  almost  to  tlu'  apex  of  the  orliil. 

It  has  been  suf;u:csted  that  the  vitality  of  the  cartila^:e  is 
so  •jreat  that  it  could  be  implanted  even  in  tliose  luliits  wlu-re 
ther*'  was  active  sep*^'  bii(  there  is  little  evidence  on  this 
point. 

The  one  obvious  ui.  ..iit?e  to  this  procedure  is  that  it 

entails  a  second  ope.;<*iun — on  an  uninjured  part — to  idjtaiii 
the  cartilage  for  the  ji'raft;  the  ninth  costal  cartila-^e  is  tliat 
<,'enerally  selected. 

The  same  objection  applies,  with  perhaps  rather  less  force,  to 
Rollet's  cutaneous  ^vuU.  Sourdille,  who  has  had  large  ex- 
perience of  this  operation  (4")),  reduces  the  thickness  of  sub- 
cutaneous fat  to  1*  mm.  An  advanta<,'e  of  the  cutaneous  graft 
is  that  it  does  not  withdraw  conjunctiva  from  the  culs-de-suc. 

These  various  additions  to  enucleation  will  be  studied 
further  later. 

The  old  operation  for  removal  of  the  eye,  v/hich  remained 
in  use  till  1M41,  was  one  of  the  rudest  imaginable.  A  stout 
silk  thread  was  passed  through  the  eyeball,  and  this  drawn 
forcibly  forward-  then  the  surgeon  took  a  (h)ul)le-etlged 
knife,  and,  thri.sting  it  througli  the  conjunctiva  into  the  orl)it 
behind  the  eyd,  swej)t  it  round  until  all  the  tissues  were 
divided  and  thv'  eye  free.  It  is  hardly  necessary  to  add  that 
the  stump  very  seldom  allowed  the  use  of  an  artificial  eye. 

In  1841  Ferrall  (4<i)  described  I  '  anatomical  relations  of 
Teium's  capsule  to  the  muscles  and  the  orbital  fat,  and  pointed 
I  was  possible  to  reiuove  the  eve  easilv  !)V  workin'' 


iil 


III 


ill 


out  1r 


i" 


l>t     A  TKXT-15()0K  0|'  OI'lITHALMIf  OrFRATlOXS 


iiisiilt"  tlii-i   ('iip>;iilf.       fie    iiriyinattd    iiiiicWtion,   whii-Ii    iit 
oiicf  siipplaiitcii  the  harliiin.iis  c.juratinii  just  nii'iitiotied.* 

Km  il  I  ATloN 

For  the  pfrfuriiiaiu'f  of  this  upcralioii  a  t,'.'ni'ral  nuv-  liotie 
is  iH'ct'ssiirv. 

I>iflnuiifnt.'<. —  Sp«'ciiliiiii,  fixatimi  fdri'i-ps.  s(pniit  lux.k, 
Ktralii-iims  soisxn-s,  large  curvi'd  si-issni's  ;  a  pair  •  I  pn-s^iirc 
ioir<'i)s  may  lie  additl,  but  will  probably  nut  bf  rtH|uirfd. 

The  procedure  may  Im?  coiisidort  d  in  three  stages: — 

Fimt  i^(>i;/i\ — (Ififiiiii'i  till-  Ciiiimile  of  Timiii. — Seizing  the 
coiijiiiietiva  in  the  fonep.s,  the  surgeon  divides  it  all  round 
the  ciiruniferenee  of  tlie  cornea,  leaving  as  little  of  the 
niemliiane  as  possible  adiicrent  to  the  ginlie.  Ho  diss'-rN  tlie 
coiijiiiictiva  and  subjacent  capsule  Ixick  slightly  so  as  to  open 
the  space  of  Tenon. 

S'liiiiif  SliKji, — Dli'isioii  (if  ilif  Ivrfi', — Till!  four  recti  muscles 
are  picked  up  with  the  sipiint  hook  in  succession,  and  divided 
\\ith  the  scissfn's.  The  globe  is  now  held  oidy  by  the  obliipie 
muscles  antl  the  optie  nerve,  and  it  can  U;  without  dilli.ully 
tlislocati;il  forwards  iieyond  the  jialp'  iral  tissurc.  it  is  well  tu 
do  this  now,  since  if  it  is  not  dim.;  the  suigeon  may  tind  a 
little  ditlicidty  in  getting  the  globe  out  after  division  of  the 
oj)tic  nerve. 

'Third  Slxiji; — Dirisiini  of  t/ir  ll/i/ir  Xrrir  and  Jiiiiiof'tl  of  the 
■K//i\ — The  large  curved  scissors  are  passed  down  on  the  inner 
side  of  tile  eye,  and  the  uiitie  nerve  is  felt  for.  It  is  easily 
recognisable  as  a  tiiick  rounded  conl. 

Tlie  blades  are  then  opened  and  placed  one  on  eaeh  side  of 
the  nerve,  so  that  tiiey  divide  it  by  a  single  cut.  If  it  i.s 
desired  to   leiiidve  as   ni\uh  as  possible  of  tlie  nerve  with  the 

*  Hilt  tliinisih  IViiall  is  viTy  iii,'!itly  j;iveii  the  I'lcdit  fur  originating  this 
oiit'iation,  I'lonliui-.T  (IT)  in  ls2t!  ciesiTiln'l  his  mioUkmI  <>i  ri'iiinin:,'  an  eye, 
fniiu  wliirli  it.  \v..ulil  m  .in  thai  he  kmw  thr  a.lvaiilagi's  of  kcviuiii.'iusi(ii'  Ti'niHi'.s 
I'iilisuU'.  lie  iliviil.il  tlic  tijiijuiiftiva.  "ami  nu.\t  all  llio  imibclfs  inserted  into 
the  j.;hitic.  Tlii-.  Ill  iiii;  dfiiu'  |hr  pMiiit  ut  the  kiiile  sliould  he  carried  cautiously 
backward,  ,iiid  the  ojitir  iiii\c  divided.  \'ciy  little  h.einorrhagc  succeeds  this 
o|ieratiou."     This  leiiiaik  has  a  very  imjiorlant  hearing  ou  liie  point. 
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plol)c,  the  t'lids  lit'  till'  Ncis^iir^  imist  lie  pu^^lnii  Imi  k  ;i1miii_' i  li.- 
opt  if  nerve,  towards  tho  optic  foramen.  Tliis  is  the  rousoii 
why  llie  scissors  must  he  inserted  at  the  inner  side.  If  th>'v 
are  ]i,issi'd  troni  iJie  outer  side,  tho  lu-rve  cannnt  he  iound  ;is 
readily  nur  divided  su  far  hack.  The  '^hdie  nns\  rouii  s  freely 
outside  tlie  orhit,  and,  when  the  oldiijues  are  eut,  is  free. 

Th(  le  is  si'ldoiu  any  serious  Ideedini,';  a  phi-  of  j^auze  may 
ht!  plaied  insiile  the  lids,  and  a  pad  and  lianda^e  over  all. 
Ofte'    tiie  jthiL;  is  nnneit'ssary. 

'Ihe  afler-tnatment  is  simple ;  the  plnji,  if  one  has  ht in 
inserted,  is  removed  after  forty-ei^hl  hours,  and  the  >-  eket 
p'Utly  wasi.ed  out.  Seeondurv  ha'morrhai;e  is  almost  unknown, 
and  the  \>\  ij:  m  ver,  in  the  wr'ters'  exi)erience,  need  l,e  re- 
iutruduecd.  The  soeket  should  1j«  washed  out  three  or  four 
times  daily  ;  the  jialienl  may  he  allowed  up  mi  the  third  <lay, 
and  will  almo.->t  eerlainly  Ix,"  aide  to  po  out  of  hospital  within 
the  week.  It  is  well  to  deft;r  the  wearing'  of  an  artitiiial  eye 
for  ahoui  a  month.  For  tho  first  fortidj^lit  a  mild  a.striuL,'ent 
lotion  should  he  used  several  times  a  d.iy. 

In  some  .  ases,  after  the  ^dohe  has  iieen  removed,  the  surgeon 
will  find  th.it  he  has  not  eut  tho  oplie  ner  i  as  far  haek  as  he 
wished.  It  is  then  easy  to  feel  the  end  ol  the  lunve  amoni; 
the  orhital  fat  as  a  thick  rounded  ( ord.  This  may  be  ('au.i,dit 
in  forceps,  pulled  forward,  and   redivided  with  the  .sci.ssors. 

To  make  the  j>rimary  division  easier  and  more  certain,  Dr 
Henri  Joseph  lias  devised  a  hook-neurolonie,  on  the  ])rinciple 
of  the  tonsil  i^uillotine,  l>y  the  aid  of  which  it  is  possible  to 
divide  the  nerve  with  certainty,  within  a  very  lew  millimetres 
of  the  ajic.x  of  the  orbii. 

Occasiojially,  when  there  is  a  lariye  wound  of  the  irlobc, 
and  it  is  collapsed,  it  is  a  little  ditlicult  to  remove  In  this 
nu'tliod.  For  such  eases  Fretdand  Fertrus  (4H)  descrilies  a 
method  of  enucleation  wl)i(di  he  recoiumends  as  very  rapid, 
and  111  I'diny  a  very  simple  armanu'Tit. 

Standinir  on  the  side  •■•f  the  eye  to  he  removed,  Ih'  Iny-.s 
bare  the  tendon  of  the  external  rectus  mu-^ele  ;  he  i 
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l)linli'  III  lilt'  stiaiirlil  scixsurs  iiiiiler  this  ami  divides  it  ikmi 
thf  yliplir;  tlifii,  M'i/iiiir  llic  cut  iii>ertion  nt  tlu'  tt'iidun,  lu- 
rMtatt'-i  the  v'l"'"'  iinviinls  ami  diviili^  the  ■iptic  lu'rvo,  and, 
i-Mtati?ii»'  still  fiiitlirr,  ln'  divides  fli.'  i>tlnT  iiiii>rl('s  as  tln'y 
ciiiiii'  into  vifw  (•l<)>'i'  III  till-  jrl'>l>«'.  lit'  clainis  fliat  lie  is  aMt- 
todiil  with  (•..Uait-i'd  L'iiilii<  limit'  t;i«ily  hy  tlii^  tliaii  liy  any 

ollli'l'   liii't  llliij. 

Mnufli-af ion  is  an  DjHi-atiMn  wliii  I;  lias  many  |tnints  in  its 
lavoiir;  it  is  fiisy  til'  pfi  ri.inianci',  almnst  witlmnt  risk, 
ri'i|iiirt's  t't'w  instniiii.nts,  ami  littli-  timt'  for  iceovfry. 
l'ati«'nts  can  often  It-avf  tlic  liospiuil  within  a  Wffk  from 
I  heir  adnn->sion. 

It  may  sfcm  soniftliiiiir  of  a  siirpr-*t'  at  first  sij?lit  that  tliis 
ojteiatinii,  which  opens  frci'ly  a  serous  sjiacc  conliiinous  with 
thf  nifniiifji-al  cavity,  is  rarely  associated  witli  meniiifritis; 
ami,  further,  that  this  coin|)licat ion,  if  it  occur,  seems  to  bt' 
due  to  infection  tliroiiL'!i  the  orltital  roof,  and  not  to  extension 
aloiijr  the  nerve-sheaths.  I'he  two  factors  that  acconnt  for 
llii-  freedom  are  probably,  in  the  lirst  pi  tee.  the  open  drain- 
aire  ;  and  secondly,  the  ilirection  of  the  lymph  current,  whidi 
is  fmiii  the  skull  forward  alutii^the  optic  sheaths. 

There  is,  lioweve'-,  little  doubt  that,  if  the  eye  is  in  a  state 
of  active  su])purati(jn,  then'  is  a  sliLrht  risk  atteudaTit  on 
enucleation,  and  for  this  reason  S(>me  of  the  other  operations 
Jiave  been  suj,'Keste(l. 

Hut,  irenerally  speaking,  the  disadvantages  of  enucleation 
are  concerned  with  the  after  conditions,  and  the  gmvest 
failure  is  the  marked  deformity  wliich  ensues,  and  is  onlv 
with  difliculty  hiddi'M. 

The  fat  and  muscles  remaining'  after  the  removal  of  the 
eye  full  tou-cther  in  the  orbit  and  form  a  concave  stump, 
a<,'ain-t  whicli  the  arliticial  eye  is  jjlaccd.  The  upper  lid  is 
imperfectly  sujiported,  and  falls  back  into  the  orbit,  leaving 
a  deep  hollow  below  the  brow,  'mucc  the  stump  is  ill-formed, 
its  inovemenrs  are  tliemselvt  .ipeifect,  and  the  transmitted 
inovements  of  the  artilicial  eye  are  still  less. 
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Till'  vii'Miit,  ^tiiiiiiii;  li'iik  IS  \(M'_\  !i'>i '•calili',  1.1  tlat  iiiaiiy 
j>fi)]ilt'  ]iii'fi'i  till'  li.iiiK  ilri.iiiiiity  111  .111  •■111!  ••  siir'  -i  All, I 
tliis.  tliiii|.4li  tlic  ( liicf,  is  iitii  llif  nrilv.  f.mli  i'  \>r  umil  with 
llu!  (i|.<'riiti()ii.  'I'lit'  I  ■iitlicsis  irt  inmuve,  ami  I'lvvicii  it  nntl 
llio  ctiiHiivi'  stiiiii|i  ji  hii'.'c  s|i,ic»>  is  lid'l,  in  wliii  '  sccrcti'ii 
iiciimiilales,  ami,  lifi  ..in|i  i-m.,',  iiiit.ili"-  tin-  rMiijuiiri. v.i.  '^iviiiL' 

lisf  tu  clirniiii    COIIIUIU  ti\  ilis. 

I  in- ili.s(liiirj.'(' Iht'ii,  ill  turn,  run^JitMirt  llii*  swilucc  mi' tin*  eye 
ami  ra|iiilly    li'sliu^s  its  imlisli,  until  it  is  unlit  l'"i   wi'ar. 

l-;><tly,  llio  |M'i|H'liial  iirit  iliini  liivcs  risi'  tu  cluipnir  iiilliiiii- 
nialnry  cliaiii.'tM  in  the  suli-cunjuMclival  tiisuf  ami  tin'  umltT 
l\in^   (ajisuk'   of     IVunn,   so    tliat    Ipands    arc    I'minril    wliicl. 
licatiisi  :_',  inaki'   tli'  cnls  ilesac  sliiilluw  ami  it'inU'r  tl,'  vlt'ii- 
liiin  ol'  an  aililiiial  •■ye  (lillicull.  ;nnl  --"ini'tinics  iinf>nSHili!i>. 

The  (lisadvaiitau'es  can  !»»'  Ip.ssened  in  -.(■nn'  ili-^'ree  l'".  "arc- 
at  llif  tinii'  :i\'  (ijti'i'at ion,  or  even  attcrwariK. 

At  t  lir  t  line  of  operation  it  i-  inos,  iuiportant  fliat  all  i-oii- 
jumtixu  shall  lie  JircsiTN  i-il — as  little  as  possihh-  mu^t  lie 
removed  wit  h  tlii'  eye.  Its  relations  to 'i'enon's  eapsul,.  ..hould 
lie  respected,  so  (|iat  there  shall  lie  little  t'orniation  of  liands. 

'I'he  stump  can  lie  kept  more  |iromjm'nt  liy  prevent  in);  t  he 
slippiiiir  hack  of  the  external  oeulai-  muscles;  these  may  lie 
held  forward  liy  sntiii-es. 

In  the  tir-t  o|ienition-  of  ennclealioii,  no  suture-  wei'e 
placed  in  th.  conjnnct  i\a,  wliirli  was  allowed  t.>  tall  oVer  the 
Lra|i  left  aftii-  remi'\.il  of  tii"  trlolie.  Later  the  eds^es  of  the 
cui  conjiim  tiva  wei-e  lirouirht  toL'ether,  and  the  wound  closed 
so  as  to  enc  HiraLTe  rapiil  union. 

Still  lati-r  vai'ioiis  siirLreon-  devised  plans  of  uniting  the 
tendons  iiiid  'leiion's  capside  to  the  i-on junctiva. 

The  closim.'-  of  the  wound  necessarily  draws  on  the  con- 
junctiva of  t  lie  foriiices,  and  makes  these  shallower.  There 
are  three  possible  directions  of  suturing:  the  line  of  closure 
may  lie  vertical    (this  will  draw   on   the  lateral   fornices)  ;   it 

ti,  ilra^Vilin   on   liie    Uppvl    aliU   ioWer   iiUhices; 
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siitiiri',    wliicli    will    draw    on    tlie    L'oiijuiictivii    in    all    Jirec- 
liuns. 

It  is  cli'ar  tliat  the  purse-'^triiii?  makes  inorc  ilcmands  on 
llif  Cdii jiiTicliva  tliaii  cither  ul'  the  nther  iiifthiKis.  We  have 
:ilii:i(lv  |Hiiiil((l  lint  the  iiiijinrtaiicr  of  keepiiiij  i  lie  I'liriiiees 
as  (leej)  as  p(i<>ilile. 

'riie  vei'tical  ami  hnrizoiital  elosmes  make  less  di'mamls  mi 
tlie  ciiii  jiiiH'tiva  ;  is  there  aii_\  t  hitij^  t' i  clinosf  i)et\veeii  tlie  two  '' 
(ieiierallv  sjieakiiiir,  there  is  iiinre  (•(Hijiiiictiva  to  spare  in  the 
upper  and  lower  t'orniees  than  in  the  lateral;  t'nrther,  tlie 
lateral  movements  of  the  eye  are  ni.ire  visilde  than  the 
vertieiil.  It  is  a  ])ity,  tlierefore,  to  draw  on  the  lateral  eon- 
jnnctiva  and  limit  the  movements  nf  tlie  artificial  i-ye. 

On  the  (itlicr  Imnd,  the  vertical  line  of  closure  is  much 
bi'tter  sn])portcd  hy  the  lids  durinir  healing-,  and  this  is  of 
weit^lit  when  any  i;raft  has  l)eeii  placed  in  'I'enMn's  cai)sule. 

it  is  vei'V  de-iralile,  we  rejieat.lhat  the  muscles  and 'ienon's 
cajisiile  sliiiuld  Im-  contained  in  tlie  -ntiires;  they  should  not 
merely  ilraw  conjunctiva  over  the  woiinil. 

|)e  Wetdver  seems  to  Imve  iiecii  the  first  to  sn<ir?esr  this 
plan  (l!»);  he  em})loyed  a  purse-strim;  suture.  Snell  (1) 
su^r^'ested  passiiifif  a  suture  thron^'h  each  muscle  and  the 
overlviiii,'  coiijnnctiva  and  tyimr  them  in  pairs;  Clarke  at  the 
same  time  (•->,  dcscrilied  a  method  l)y  wiiicii  lie  attached  the 
lateral  recti  only  to  the  ca|)Siile  and  conjunctiva,  tin-  inner  to 
the  upper  li})  of  the  wound  rather  outside  the  middle,  and  tlu^ 
outer  to  the  lower  lip  towards  the  inner  end.  The  wound 
was  closed  in  a  horizontal  liiu>. 

.Most  sui-e'eoiis  who  employ  this  maiHeuvre  use  a,  piirse- 
-iriuL!-.  and  disreijard  the  fact  that  it  makes  nu  unnecessarily 
lare'e  call  on  the  c(niiunctiva. 

It  is  best  to]ia<s  the  suture  before  the  muscles  aredivided; 
it  adds  considerably  to  the  ditliculty  to  allow  them  to  retract 
into  the  orl)it,  and  then  have  to  search  for  each  and  draw  it 
f. i!->,v;ir'!s  to  p:>ss  ;i  suture  thl'ouirll  It. 
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Ti'dd  (o)  <^ives  tin-  t'nlUiwint;  .--iiiiplf'  iiiclliuii; 

FIr.if  Sfiige. — I'lu'  cdii jiinctivii  is  divuli'd  all  rmiiid  thi' 
conu'ii  in  tlie  usiuil  way. 

f^ii-iivil  Sfngp. — 'I'lif  sm'<r('(Mi  |)i(k^  up  tlif  tendon  <if  tin' 
ri'ctiis  sn])i'rii)i'  nn  tlic  -;(|uiiit  Inxik,  nnd  passes  a  curvi'd 
TU'pdlf  arnii'd  with  a  lonir  suture  thrniifjfli  tin-  I'dnjiim  ii\a 
over  II  .  piillinLr  the  retracted  (•onjutu'ti\  forward,  he  UKiki"- 
the  jieedle  perforate  the  cMpsiile  ami  the  temion,  and  then 
retnrti  throujrh  the  tendon  eapsiile  and  i-onjunetiv;!  to  the 
surface.  Lastly,  he  divides  the  tendon.  All  foui-  tendon> 
are  dealt  with  in  the  same  way  with  the  -anie  >ntnrc.  After 
the  fTh)l)e  has  been  removed — and  a  little  care  is  needed  to 
avoid  division  of  the  suture — the  (•(iiijnneti\:i  iind  tendon-  ate 
drawn  into  a  firm  stump  by  tying  the  ends  of  the  sinfjle 
^uture. 

When  a  simple  enm  lent  ion  has  been  lert'ormeil,  tlio 
practitioner  may  be  ;isked  to  remedy  the  resiiltini:  deformity  ; 
three  methods  then  are  open  to  him.  He  may  attrnipt  to 
improve  the  existinu  stump  by  dissectin;.^  up  a  jxtcket  of  tissut; 
and  inset  tinu'  a  jxlass  sphere.  This  is  not  likely  to  be  successfid 
in  s^reatly  improvinj;  the  movement,  though  il  may  improve 
appearances. 

Sviker's  Method 

Suker  (4)  advocates  tlio  use  of  piirallin  injections  for  a 
similar  object. 

The  parts  must  he  well  cocainised  and  the  bleeding  prevented 
l)y  free  use  of  adrenalin. 

histnimoiU. —  Fixation  fonejis.  spocnlnm,  niirrow  srMl]iel, 
svringe  for  injecting  parartin,  needl«  and  necdle-boldi'r. 

FifAl  Stii'f. — 'I'he  surgeon  seizes  with  the  forcejis  tlie  apex  of 
t lie  socket  and  draws  it  forwanl.  Then  he  plunges  ttie  jioint 
of  the  knife  into  thi>  tissiu's  at  tiiis  point  I'nr  a  distance  of 
aliout  '.\  mm.,  and  at  this  dcplli  makes  a  fairly  large  pocket 
by  sweeping  the  knife  round  in  a  circle,  keeping  the  anterior 
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Willi  of  the  pocket  al»out  3  mm.  thick,  aiul  not  eiilfiiifin<,'  the 
exli'iiial  puncture. 

Sciviiii  Sfiijr, —  He  then  passes  a  sutuio  across  llie  oj)eiiiiig 
and  injects  the  panitlin,  tilling'  the  cavity  but  not  distending  it. 
Lastly  the  suture  is  lied. 

("onsidcriililc  reaction  follows  the  operation,  and  if  the 
quantity  uf  parallin  has  licen  Iih)  lur^'e,  the  anterior  wall  of 
the  pocket  may  give  way  and  the  mass  will  be  e.xlruiled. 


An  almost  similar  ctiect  is  gained  by  using  the  thick  artificial 
eye  known  as  Snellen's.  This  lils  the  stump  lietler,  and  makes 
the  ujiper  lid  more  prominent. 

Lastly,  by  wearing  a  convex  glass  in  front  of  the  glass  eye 
the  sinking  in  is  partly  hidilen. 

None  of  these  devices  is  entirely  satisfactory,  and  none  of 
them  ail'ects  the  shallowing  of  the  forniccs.  As  has  already 
been  staled,  it  will  sometimes  be  found  that  sockets,  many 
years  after  enucleation,  l)ecomc  so  shallow  by  the  growth  of 
bands  that  no  glass  eye  can  be  worn.  This  is  a  great  dis- 
advantage to  people  wlio  are  at  all  dejiendent  on  their 
appearance  for  employment ;  it  is  then  necessary  to  try  to 
remedy  the  defect  by  operative  procedure.  If  the  socket  is 
merely  obstructed  by  a  single  baiul,  it  is  often  po.sisiblc  to 
divide  it,  and  by  the  immediate  u.'<e  of  the  glass  eye,  to  i)revent, 
for  a  tinie  at  least,  its  rca]>pearance.  Sometiines,  however,  the 
wliole  lul-de-sac  is  shallowed,  and  this  is  a  more  serious  matter. 
The  lower  cul-de-sac  is  that  usually  at  fault.  Many  oi)erations 
have  been  suggested  for  the  relief  of  this  condition. 

It  is  sometimes  jiossible  t<i  eorre<t  the  liefect  by  a  simple 
proceeding,  and  it  may  always  be  tried  tirsl,  since  it  is  not  likely 
to  do  harm.  This  is  to  pa.ss  the  neetUe-^  of  a  iloubly  armed 
suture,  from  the  lower  cul-de-sac,  down  to  emerge  on  the  cheek, 
or  even  in  ihe  groove  between  the  cheek  and  ihe  gum.  There 
remains  a  loop  of  silk,  pulling  down  the  I'orui.x,  and  the  gooil 
effect  may  be  permanent.  The  only  harm  that  can  follow  is 
.suppuration  along  the  Irack  of  tlie  needles,     it  this  fails,  some 
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pl'istic  operation  must  be  performtvl.     Muwv.'ll  (ri)]i;is  roccMitly 
ilcsciilK'il  u  melliod  wliidi  is  at  omo   simpk-   aiul   .ipiuronlly 


ellective. 


Maxwell's  Operation 


f,isfriinu-,if\ — Scalpt'l,  liisscctiii.;  fm ps,  ]iiosHiiro  font'iis, 

<'lasi^  iiia>l';,  nccillt'.s  ami  iircillc-liolilor. 

Firs/  Staijr. — An  iii'isioii  is  iiiatlo  at,  the  lioltom  of  thr 
shallow  cul-ili!-sae  in  its  whole  ItMi^th,  some  5  or  6  nun.  drt'i'. 
It  is  made  the  same  depth  along  all  its  extent  ("  h  in  the 
diagram). 

Secoitil  S/a;i'\ — (-)n  the  skin  of  the  lid  are  made  two  incisions, 
one  abont  one-sixth  of  an  imdi  below  the  lid-margin  and  the 
other  curved  below  this,  emlosnig  between  tht-m  a  scmlbinar 
area  of  skin  abont  12  mm.  broad  in  the  wid.'sl  part.  The 
length  of  this  curved  incision  (c  d  in  the  diagram)  must  be 
greater  than  that  of  the  first.  The  crescent  of  skin  thus  marked 
out  is  goui  'o  form  the 
lining  of  the  new  cul-ile- 
sac. 

Til  irdStafie.—T\w  upper 
limiting  incision  of  the 
crescent  is  deciiened  until 
it  joins  the  incision  in 
the  cul-de-sac.  The  mar- 
gin of  the  lower  lid  now 
forms  a  bridge  attache  I 
only  by  its  two  extremi- 
ties. 

Fourth  S/'iiir.  —  The 
crescent  of  skin  is  dis- 
sected I'p  from  its  borders 
nntil  only  a  relatively 
small  part  (aliout  one-sixth  of  the  wl.ole)  ni'ar  the  centre 
remains  attached  to  the  subjacent  tissues.  This  is  rej)resented 
as  \ins!iaded  in  the  diagram. 


A 


Flo.  Jl.-M.i\»>  11".^  ii[K  ratiou.     Kn<l 
of  fourth  slitfji; 
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Fi/Hi  Sfii;/!-. — Tilt-  liriil^'o  i<f  skill  liraiiin^  the  l;islu\s  is  IipM 
foiwaiils,  ami  flit?  i  rcsct'iit  sli])ii(,'(l  iiiidor.  Tlic  twci  i^xtrt'iiiitit's 
are  snunMl  into  l\u'.  nw^hs  of  llio  tirsl  iiuisidii,  ami  In  its 
jxistoiior  li]p  tlio  iipiior  liorcler  of  the  cre^i^'i'iil  is  liisleiitxl  by 
two  or  tliroo  suluios. 

Tlii'ii  the  lower  Iionlnr  of  tho  cii'scciit  is  l.niiiL;lit  up  and 
stitclit'il  to  llm  conjunctival  od^c  ol'  the  l>iid,L,'e.  The  cresc(>nt 
is  thus  iluiiMed  ou  itself,  and  forms  a  ^'roov  ■,  the  posterior  w.iil 


:b 
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Flc.  92. — MiiTxvpHV  iij«T;itii)ii.     Diau'riiiis  to  sli.nv  fMrm.itioii  .if  now  oul-ilp-sao. 
Ill  eacli  the  |Mit>  r  /n>i)H'seiit  the  \\\\\wv  and  Imw.i  |«ats  nf  tin'  crest-ent  flap. 

of  wliirli  is  foriui'd  by  the  upper,  tlie  anterior  by  the  lower 
half  of  (M'oscent. 

The  undissi'ctcd  p('di(  Ic  lioMs  the  floor  of  the  t:roove  down. 

Shrf/i  S'/(ii/r.—  \t  remains  to  elfKsc  the  wound  on  the  surface 
of  the  lid,  and  this  imisl  be  done  carefully  or  there  will  be  a 
troulilesome  scar.  Tlie  two  cdijes  are  very  disjn'oportionato  in 
size:  the  lower  is  nincli  louu'cr  than  the  other. 

The  first  step  towards  closiuj,'  the  wound  must  lie  a  stitch  in 
the  contro  of  both  edf;es,  then  one  on  each  oiuu  luidway  belwet-u 


ENUCLEATION  AND  ITS  SUnsTITl'TES         193 

the  contre  n\n\  tlio  ('xlioinitu's.     Tin*  roaptation  of  ihcM-  two 
edj^'os  is  till'  iiiiist  ilitliciill  part  of  llic  npfiatiun. 

This  complotcs  the  wliiilc  pmccilun',  liiit,  liiM'urt'  tin'  pa^l  ami 
bandage  are  api)lii'(l.  a  ^'lass  iiiank,  prcf'Tahly  with  a  central 
opt'iiing,  must  he  placed  witliiii  the  lids  tn  depres-;  the  new 
foniiod  c'id-(h'-sac  until  healiii>,'  is  advaiK cd.  It  slumhl  bo  left 
in  for  a  week  or  ten  days;  the  central  <>iienii!;j  is  an  advantage, 
as  it  enables  the  socket  ti)  In;  washed  out  easily. 

Cross's  Operation 

rrosP((>)of  I'ristol  has  doscriliod  an  o]ieration  for  the  relief 
of  a  contraited  socket,  which  is  not  dithcult  of  jierl'ornianco. 

Iii.->triini('iif.-<. — Scalpel,  dissectini,'  forceps,  pressure  forceps, 
scissors,  needles  and  needlo-liolder. 

First  Stage. — The  snruTon  makes  an  incision  half  an  inch 
long  outwards  from  the  outer  canthus  ('ividiuu'  this. 

Second  Std'ji'. — He  then  marks  out  and  dissects  up  a  flap  of 
skin,  extending,'  down  and  (uitwards  from  the  uj.per  lid  with  a 
pedicle  attached  to  this.  (If  the  skin  of  the  upper  lid  be  re- 
dundant, a  tiap  may  be  cut  from  this  Inivini,'  the  base  attached 
to  the  outer  side  of  the  cxteinal  canthus.) 

Thinl  S/iii/f.  —He  then  makes  a  bori/'iiiial  incision  across  the 
conjunctiva  of  the  contracted  socket  from  side  to  side,  extc;idin- 
deej)  into  the  suliniucous  tissue.  From  this  incision  he  dissects 
up  the  conjunctiva  on  either  side  as  fi-ee!y  as  possiiile,  so  as  to 
form  a  tiajt  adherent  to  each  lid,  and  le.^vin^  a  lar';e  raw  surface 
in  the  floor  of  the  socket. 

Fourth  Stagi'. — The  llai»  nf  skin  is  then  twi^led  on  its  i)eilicle 
and  pushed  into  the  orbit  between  the  lids.  Here  the  mari^ins 
of  the  conjunctiva  are  stitched  to  its  ed^'es. 

The  stillskin  kecjts  the  socket  fui'ly  ileei>. 

The  twisting  of  the  skin  tiap  .md  its  (  onii>re>^ion  between 
the  lids  is  an  unl'orlnnate  point  of  this  operation,  since  the 
nutrition  of  the  whole  may  I'C  iatevfc  d  »viiii ;  a  sli;Jit  moditi- 
catiou    would    avoid    tins,     if,  after    division    of    the    exteinal 
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canthua,  a  vertical  incision  tliront^h  l)(>tli  lids  be  made,  and  a 
flap  rut  as  in  Frieku's  operation  lor  eetropion,  this  ilap  fould 
be  readily  passed  in  and  secured  witliout  excssivu  twisting. 
A  small  secondary  operation  to  diviile  the  base  and  retorm 
the  outer  canthus  would  be  retpiired  a  few  days  after. 

It  seems  probable  that  all  these  operations  will  be  aban- 
doned in  favour  of  the  method  of  epithelial  inlays,  wliich  was 
devised  by  Esser,  and  lias  given  excellent  results  in  the 
present  war.  As  will  l)e  seen,  it  is  similar  in  aim  to  tlie  plan 
of  treating  symblepharon  introduced  by  May,  and  described 
in  the  last  chapter. 

Bsser's  Operation  (Epithelial  Inlays) 

For  these  operations  very  complete  asepsis  is  required. 
For  many  of  the  operations  ordinarily  undertaken  l)y  the 
oi)htlialmic  surgeon  the  use  of  rubber  gloves  for  operating  is 
unnecessary,  as  by  no  chance  can  hi  hands  come  into  conVact 
with  the  eye.  In  the  present  j)rocedure,  wiiidi  is  slow  and 
tedious,  and  depends  for  its  success  on  the  strictest  asepsis, 
•'loves  must  be  worn.  Tlus  mould  which  is  made  of  the 
cavity  must  be  mouhU'd  and  held  by  the  fingers.  If  it  is 
cut  or  lield  in  forceps  minute  fragments  of  tlie  dental  com- 
position may — almost  certainly  will — drop  into  the  wound, 
and  will  give  rise  to  tnuilile. 

Inxtniminfs.  —  Scalpel,  dissecting  forceps,  horn  plate, 
needles,  needle-holder,  dental  composition. 

First  Staijr. — A  curved  incision  is  made  through  the  skin 

tlie  lid  in  the  region  of  the  shallow  cul-de-sac,  more  or  less 
parallel  to  the  free  border,  anil  deepened  until  the  surface  of 
the  conjunctiva  is  ivaulii'd;  care  must  be  taken  not  to  per- 
forate this. 

The  margins  of  the  incision  arc  lifted  and  the  tissues 
dissected  as  far  as  is  necessary  to  form  the  new  cul-de-sac. 
The  scar  tissue  found  here — the  result  of  the  injury — is 
dissected  awav  as  lin.r. .uglily  as  poasibio  ;  the  diaaection  must 
go  close  to  the  conjunctiva. 
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SecoHil  ISIniji'. — A  piece  nf  dctital  coniiiositinii  is  taken, 
softeneil  in  very  lii)t  water,  and  moulded  roii^jhly  into  sliiijir 
to  tit  the  cavity  made  hy  tlie  dissection.  It  is  altered  by 
modelling  witli  the  Hnfjers  until  it  fit:  the  cavity  siini,'ly,  and 
allows  tho  edg»'s  of  the  skin  to  be  brought  tngetlier  easily 
over  it.     It  is  then  taken  out. 

Third  iSt(i(j>\ — A  large  Thiorsiii  graft  is  cut  from  the  inner 
side  of  the  arm  and  wrapped  round  the  inould,  the  epitiielium 
being  against  the  wax  ;  tlu-  coated  mould  is  placed  in  the 
cavity  and  the  skin  closed  cari'fully  over  it. 

In  this  situation  it  is  left  for  s-ome  ten  d.i.v> ;  then  an 
incision  is  made  through  the  conjunctiva  down  on  to  the 
mould,  and  enlarged  until  the  mould  is  withdmwn.  A  suitable 
protliesis  must  be  ready  to  place  immediately  in  the  cavity  to 
retain  the  space  gained.  If  this  precaution  is  not  taken  the 
graft  will  shrink  and  the  cavity  will  close. 

It  is  clear  that  the  nearer  the  inlay  is  to  the  conjunctivH 
the  less  tissue  intervenes  l)etween  the  mould  and  the  cul-de- 
sac,  and  the  smaller  the  surface  not  covered  liy  epithelium 
when  the  prothesis  is  tir.-t  put  in.  This  emphasises  the 
injportance  of  carrying  the  di>section  close  to  the  con- 
junctiva. 

Major  Gillies  tells  us  that  he  frecpiently  makes  the  first 
incision  througli  the  conjunctiva  instead  of  through  the  skin, 
and  adds  that  the  sole  disadvantage  of  the  route  is  the 
greater  difficulty  of  clearing  away  the  scar  tissue. 
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Geoop  1. — Operations  entailing  the  removal  of  no  ocular 
tissue. 

1.  Tattooing. 

2.  Dianoux'  method  of  cauterisation. 

3.  Optico-ciliary  neurotomy  or  neurectomy. 
Group  2. — Partial  amputation  (anterior  anijmtation),  witji 

retention  of  most  of  the  ocular  coutonls. 
1.  Critchett's  operation. 


Anterior 
operations 
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2.  Lagranpe's  variation. 

3.  Clu'vallereau's  operation. 

4.  Kenneth  Scott's  operation. 

5.  Attias'  operation. 

Gkoup  3. — Evisceration.     Removal  of  most  of  the  contents 
of  the  eye. 
(a)  Withuiit  the  insertion  of  an  artificial  vitreous. 
[\.  Noyes'  operation. 
\2.  von  Graefe's  operation. 
'  3.  Gifford's  operation. 

14.  Ahlstriim's  operation. 
5.  de  Lapersonne's  operation. 
Posterior  Operation. — Nicati's  operation. 
Combined  Operation.— Ray's  operation. 
(6)  With  the  insertion  of  an  artificial  vitreous. 

1.  Of  inorganic  matter  ;  Mules'  operation.     Modi- 
fications. 

2.  Of  living  tissue.     Barraquer's  operation. 
(iROur  4.— Modifications   of    enucleation.      insertion   into 

Tenon's  capsule  of — 

1.  (ilass  sphere.     Frost's  operation. 

2.  Melted  paraffin.     Ramsay's  oj^eration. 

3.  Rabbit's    eye.      Lagrange's     orbital     hetero- 
plasty. 

4.  Graft  of  skin  and  subcutaneous  fat. 
operation. 

5.  Costal  cartilage.     Carlotti  and  Bailleul. 
Groli'  5.— Removal  of  the  globe  with  neighbouring  tissues 


RoUet's 


Group  1. — In  this  group  no  tissues  of  the  globe  are  removed, 
but  the  eye  itself  is  made  use  of  and  the  need  for  an  artificial 
eye  avoided.  The  group  contains  operations  of  a  very  different 
nature,  whicii  have  only  in  common  these  two  factors. 

The  representatives  chusen  for  description  are: 

1.  Tattooing,  combuied,  if  needful,  with  tenotomy. 

2.  Diauoux'  method  of  cauterisation. 

3.  Oplico-ciliary  neurotomy  and  neurectomy. 
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Tlu'  substituto.s  for  enuclt'atioii  uri'  various  in  tlu'ir  design. 
In  soiiie  cases  tlio  sui'noon  is  set  U>  solve  tlu)  iirnl'lem.  how  to 
give  the  l)est  cosmetic  result  to  an  eye  which  has  lost  all  vision 
from  ulceration,  which  has  the  cornea  ojiaiiue  and  of  apiiroxi- 
mately  normal  curvature,  while  the  si/c  of  ilie  i;lol>o  is  nr)t 
(liminislidl.  In  such  patients  it  has  Ihumi  siij,'j;csteil  tli.it  thu 
surgeon  may  tattoo,  in  various  colourcl  piu'ments,  an  imitation 
of  the  uninjured  follow,  on  the  leuconm,  in  this  way  i'liitroviii;^  im 
the  original  suggestion  of  de  Wecker,  who  was  the  first  to  advise 
the  formation  of  a  "pupil,"  in  pigment,  on  the  damaged  eye. 

Hosearches  of  various  surgeons  have  resulted  in  the  discovery 
of  a  numl)or  of  pigments  which  can  bo  used  for  the  tattooing, 
without  injury  to  the  eye;  they  include  Llack  (lamp  li'ack), 
red  (cinnabar),  brown  (a  mixture  of  cinnabar,  black  earth  of 
Sienna  and  Sepia),  yellow  (raw  Sienna),  blue  (ultramarine  or 
cobalt),  grey  (powdered  graphite),  and  white  (Chinese  white). 
(Holth.) 

In  preparing  the  pigments  it  is  necessaiy  to  obtain  them  in 
a  pure  state  as  a  very  tine  powder;  this  powder  is  sterilised  by 
dry  heat  and  mixed  with  a  few  drops  of  a  sterilised  solution  of 
gum  arable  immediately  before  use. 

For  the  operation  of  tattooing,  the  surgeon  requires  a  small 
corneal  trephine,  of  about  5  n  'u.  diameter,  to  mark  the  pupil,  a 
larger  of  about  11  mm.,  to  mark  out  the  corneal  margin,  a 
scalpel,  a  sharp  spoon  and  a  bunch  of  neeilles,  four  fine  neeilles 
surroiiniling  one  with  a  Idunt  end,  so  arranged  as  to  prevent  too 
deep  perforation. 

The  methotl  which  Holth  (7)  recommemls  is  as  follows  : — If  the 
pupil  alone  is  to  be  made,  the  surgeon  marks  out  its  limits  with 
the  small  trephine,  and  with  the  sharp  spoon  removes  all  the 
contained  epithelium.  Then  with  the  needles  he  punctures  the 
stripped  surface  all  over,  and  after  tliis  dips  tlie  points  into  the 
black  ami  repeats  the  puncturing,  luitil  washing  has  no  ell'ect  on 
the  coloration. 

When  all  the  details  of  the  iris  and  pupil  am  to  be  rrpm- 
duced,  he  begins  by  marking  out  on  the  leucomatous  surface  a 
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ling  witli  tho  lurge  truphiiu', and  tinting  tliis  witli  black.  It  i-. 
a^'iiin  ni  I'l'ssiirv  tn  ri'Miuvo  llic  t-pilhclinni  an<l  tlit'ii  ini'ise  th« 
ti.ssuf  III  I  lie  cornea  radially  with  a  knife.  After  this  tlic  pig- 
ment is  pricked  in  with  the  hunch  of  needles. 

])arier  and  de  Wecker  liave  Hiiiigosted  tliat  when  llio  eye  \a 
shrunken  it  may  )'e  maiie  more  pnmunent  and  the  deformity 
concealed,  by  tenotomy  of  all  the  four  lateral  rwti.  Trousseau 
(S)  recorded,  in  Ln  Clinii/in'  O/i/ifnliiiti/ni/it/nr,  vol.  xi.,  a  case 
which  was  successfully  dealt  with  hy  this  method. 

Dianoux  (!t)  lias  suggested  another  procedure  to  replace,  espe- 
cially in  children,  excision  of  a  bulging  or  staphylomatous  eye. 

There  are  many  objocti'inB,  surgical  and  sentimcptal,  to  the 
excision  of  a  child's  eye  that  can  Ik*  saved  at  all.  i'hero  is  a 
good  amount  of  evidence — not,  i)erhai)s,  absolutely  conclusive 
— that  the  bones  of  the  '>rbit,  and,  indeed,  the  whole  face 
on  that  side,  fail  in  tiieir  proper  develo)tment  if  the  eye  have 
been  removed  in  early  infancy.  The  thesia  may  be  regarded  as 
conclusively  proved  in  the  case  of  young  animals  other  than 
human;  the  removal  of  the  eye  of  an  infant  rabbit  is  always 
followed  by  imperfect  growth  of  the  splienoid  and  malar,  but 
the  operation  must  be  i)erformcd  in  the  first  months  of  life. 
When  we  come  to  tlie  human  eye  there  is  no  certainty;  measure- 
ments on  this  point  are  few  and  unconvincing.  IJut  the  general 
testimony  shows,  at  the  least,  a  marked  i)rejudice  against  removal 
before  the  child  iias  reached  pulierty.  I'roljably,  judging  from 
analogy  in  the  lower  animals,  it  would  suffice  to  jmt  off  inter- 
ference until  the  fifth  year,  to  guard  against  all  risk  of  mal- 
development. 

When  the  eye  must  be  removed,  enucleation  produces  marked 
deformity,  which  renders  llie  unhapi>y  child  tlio  butt  of  its 
companions'  primitive  humour ;  and  this  may  do  great  moral 
damage  to  a  sensitive  child. 


KN'Ull.MATION  AM)  ITS  SriJSTITUTKS         lU'J 

Dianoux'  Method  of  Treating  Anterior  Staphyloma 

in  Children 
Tlie  ()1>je<l  of  this  <>j«>r:itinii  ia  to  ivtlucc  tin-  <•>.>  to  iilxMit   llio 
iinriiiiil  siA«,  Icaviiiu' 11  stiitiiii  I'll  wliii  h  tlif  siii'.'«'"ii   may  iiflfv- 

wanls  liilloii  ail  iris  iiml  puiiil. 

/,/s/;-»/;(fH/.s.— SiH.'c»iluin,    tixatinii    inir.'|.s,  ■^mIv.iiu)-  or  ntli.-r 

cautery. 

A  fieuonil  anasthotic,  clilorofoini,  is  u ssary. 

/Vrs/ .SV.'^'.— The  siir^jpi III  dniws  willi  tin-  liHitiTy, 'it  a  <liill 
rod,  a  star  t>ii  tiif  runii'a;  the  rays  vary  in  immi'fr  ilirt-ctly  witli 
tilt!  area  of  llu-  ectasia,  and  coiiiimMiit;  a  lilllf  witliiii  tli I'^'f  of 

tlie  cornea. 

At  k'asl  1  inin.  of  tissue  luust  st'|.arate  t\v..  adjaciMit  rays. 

The  cautery  is  taken  over  and  over  tiie  rays  until  at  least  Iwo- 
ihirda  of  tin.'  lliii  kiu'ss  of  the  eoriiea  are  hurnt. 

Seconif  Sl(('ii:—'l'\\i'n  he  traces  in  ihe  centre  of  the  l)nl-in<,' 
area  a  small  circle  ahout  2  or  :?  mm.  in  ili.uneter,  and  ;_'radually 
deejiens  it,  finally  perforalinj:  the  centre  s\ith  the  cautery  at  a 
bright  red,  and  allowin;^  the  atiueons  to  >  H^Mjie. 

For  dressin;,'  he  sprinkles  the  eye  witli  hismulh  and  puts  on  a 
compressive  liandage,  which  he  allows  to  remain  untouched  for 
tiiree  days;  at  the  eiul  of  this  time  he  changes  the  hamla'^e 
niorniiii.' and  eveniui,',  hut  couiinues  its  use  for  several  weeks, 
instillin;4  at  each  dressing,'  eseriiic  autl  cocaine. 

It  is  very  imiKirtaiit,  says  Diaanux,  to  avoid  attempt iiii,'  to 
reduce  lh(!  volume  of  the  eye  too  much  at  tiie  lirsl  operation:  it 
is  advi-^ahlo  to  leave  the  slump  too  larj^e,  since  contraction  is 
contimioua  for  at  least  three  months  after.  If  tlie  liliarv  pro- 
ces.ses  have  undei^'oiie  atn>phy  as  a  result  of  the  pressure  to 
whicii  they  have  ht>en  exposed,  the  j^lohe  will  often  shrink  very 
much  in  after  time. 

The  cases  in  whom  tlio  result  is  most  douhtful  are  they  whose 
enormous    eyes    have   caused    atrojihy  ol    thi'  letio-ocular    fat, 
Wiien  liiis  has  been  ah.sovhe.i,  it  i.-  nccr  icsKWcd. 
Tattooing  will,  later,  much  improve  the  appearauce. 
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Ol'TICO-CII.lAKY   NKL'ltoioMV 

It  is  ren>r(le<l  I'V  \i>u  (Iraifc  ( |ii)  tlmt  lie  Im.l  govural  timos 
ili\iilfi|  tilt!  (iptif  nerve  in  cast's  of  alisuliih"  '.'lauounri  as  a 
inrans  .if  niiii^viiiu'  jiaiii  witimut  «Miiii'it'atii»ii.  Tin-  ilctiiila  ol 
the  jfroci'ilmf  are  imt  given,  and  tin;  nii-lliuil  was  iiol  taken  up 
Later,  in  lS7ti.  liuiiclieron  reconiniemled  the  liivisiun  n\  \\\,- 
iiplic  and  ciliary  nerves  as  a  sniislitiile  I'nr  eimcleatitui  in  all 
instances  wheie  ll."  lar:,'er  operaiiun  niiu'lit  la-  necessary. 


Boucheron's  (1 1  >  Operation 

Jif^lrKinnit^.  —  S]ieciiluin,  lixatinn  furceps,  slraliisinus  scissors, 
s.jiiint  liool;,  eiHK  leal  ion  scissors,  needles  and  needle-holder. 

A  ^'eneral  anaslhetic  is  necessary. 

F'n  'I  Stiii/i-. — The  snr'.ieon  makes  a  horizental  incision  over 
the  tendon  of  the  iccitis  iiiternns,  iind  picks  this  i.p  on  the 
scjiiint  iiook. 

Si  I, nil/  Stiiiji . — lie  then  passes  two  sutures  throu;_'h  the  tendon, 
tirst  from  the  sujH'rticial  snrfaee  to  the  deep,  close  to  the  cornea, 
and  then  from  th"  deeji  to  tlie  siijHirtieial  surface  ahuul  ;>  mm. 
nearer  the  iimscle  fibres.  He  tlien  carefully  divides  the  tendou 
in  the  interval. 

Tliird  Stii'if. — Xo\v  jinssini:  tlie  large  curved  enucleation 
scissors  into  'I'enon's  s]iace,  he  feels  tlie  ojilie  nerve,  and  jilaeing 
one  liladu  i*n  each  side  of  it,  he  divides  it  at  a  single  cut, 
togeiiier  willi  liie  ciliary  nerves,  >.liieh  enter  the  globe  along- 
si'ie  of  the  second. 

By  jn-essinp  the  jMiints  back  towards  tlie  optic  foramen,  the 
iijilic  nerve  is  cut  long.  There  is  pretty  free  h;emorrhage 
.'  llowing  on  the  division  of  tlie  vessels  at  tiie  jiosterior  jiole  of 
the  eye,  and  it  is  usually  necessary  to  close  the  lids  at  thisslane 
of  the  operation  and  apply  tirm  pressure  until  the  h;emorrhago 
is  stopped. 

Foariii  ,'>la'j>\ — When  this  takes  place  the  eye  is  again  rotated 
outwanls.  the  end  of  the  nerve  examined,  and  resected  again 
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dose  tn  till'  ).'l"l'«'.  't  ill''  "^iirjjfon  di"-in's;  tln-ii  tin-  tiii>l "ii  w 
sot'iircd  I'V  iht'  sntuii's  wliiili  \m'h>  |i,is^.'.l  ni  tlie  ^fCMinl  siaj,'o, 
imd  tin'  t'<iiijimitiv:il  \m>iiiii1  cJust'tl  iilso. 

liiiii  |ir"'-surc  is  iti(iiiii'il  \>>v  siiiii>'  liuiir-<  after  tli^'  <i|MiMliuii 

i>   tilM^h.   .1. 

It  is  :iiil  iil'Soliitfly  in*ii'ssiiiv  to  iliri.lr  llu'  tfinloii  uf  tlit> 
ii'iliis  iiitirmis;  till"  Dptir  iit'iv.'  may  In,'  i  iit  \>\  jiaN-^iiiL;  iIk' 
s(  issms  inti)  'IViniii'>  sp,!!.'  U'lwot'ii  tlu'  infi-iioi  aii-l  intfvn.:! 
ii'iti  ;  it  is  II  ■!  iiiiili'  sncasy,  lnii  it  is  s!  ill  iml  (lillifiill,  t.p  i-xiiiiiiic 
tlif  |iO!<t('iioi-  |«ilf  III'  ihti  eye  after  tliis  divisidn.  'I'liis,  as  a 
iii.iltor  nt'  I'aii,  was  iMiiiclu'rnM's  tirst  iiifllinl. 

'I'ho  ip]"Tatii>ii  was  niii^inally  n^i'iiniiiHMiili'il  liy  rMiiuIifrnM  as 
a  sulistituti;  lnr  fxcisioii  in  tlinsn  casrs  in  wliiih  syiii|iatliilir 
njihthaliiiia  wa.s  to  lie  dreailed  ;  lli«'  iiivt-iilur  lelied  on  tlie 
theiiiy  of  lleiilsrliiiiaiiii  us  lo  the  nitidc  <if  inniiai^'atiiin  (it   this 

disease,  aci'urdiuj;  In  whieli  it  sinoads  almiu  tl ptie  iiorves; 

it  has  heeii  sliuwii,  hy  iiiifurtimate  clinical  eN|nMii'iiee,  thiii  ;he 
].riilectiiiii  yiven  !'y  this  (iiieratimi  is  inadeciuate,  and  in  it 
ceitain  nuiiiher  (if  cases  synijiiitlietir  intlaniniutiui:  ni'  the  ft  Ijuw 
eye  has  followed.  The  original  sco|ie  for  the  iirocediiie  has 
thcrefun.' heen  much  fduceil,  and  il'  il  he  undeilaken  at  all,  il 
will  lie  fur  .such  conditiuns  as  luenioiThai^ic  j^'laucoina,  in  which 
I  ho  eve  is  Impelcssly  lost  ;».s  a  visual  organ  and  yet  is  exjiosed 
to  severe  attacks  uf  pain. 

The  relief,  in  these  eases,  is  usually  eoinplete,  hut  the  great 
elhision  (if  hlooil  which  not  inlreiiuently  follows,  gives  occasion 
lo  severe  jiain  for  many  davs  in  some  |i,itieMls. 

(!olo\\  ine  ( ILM  ha.-- descrihed  a  mote  ciim|ili<  aied  plan,  and  in 
its  course  removes  a  considerahle  length  of  the  optic  nerve 
lie  calls  the  method  optico-ciliary  neuri!ciomy  ;  it  is  in  idea 
and  jxjrt'urmaiice  very  little  ditlerenl  from  the  method  of 
Itoucheron. 

The  following  are  the  chief  dill'erences  : — 

Gulowine  advocates  the  (txternal  route  after  division  of  the 
external  rectus.  He  avoids  luemurrhage  by  clamping  the  optic 
nerve  in  pressure  forceps  and  dividiuj^  it  iu  front  of  tiie  clamp. 
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'l"lii>  is  iiUdWi'il  tn  I'ciiiiin  lixfii  dii  i  lir  iicrvt'  tor  iilMiiit  ten 
iniiiiites  after  it  lias  liccii  divided.  This  would  sct^in  to  l«i'  ;t 
nut  iiiiiiiiiiortiiiit  iHiiiit,  sinci'  tin-  exoiilitlialmos  from  the 
liii'morrliaL'e  is,  in  the  ordinary  ojicration,  often  tnnililcsoine. 

Lastly,  lie  draws  attention  tn  tlic  iin]'ort!UU('  of  siiMnliiiiL; 
carcliiUy  fur  the  lirandi  uf  tlie  rilimy  nerve  wliicli  lies  on  the 
inner  siile  lieneath  the  inteinal  rectus.  'Jlijs  twiif  not  un- 
eoiuinonly  eseajn-s  when  the  ol)tie  nerve  is  divided,  aiul  unless 
the  surueon  knows  of  its  existence  and  looks  for  it,  the  wholt! 
o]ieraliun  may  he  a  faihiri',  sinci'  the  jiain  fci  which  the  oj)era- 
tion  was  undertaken  may  j)ersist  with  little  or  no  diminution 
so  lonii  as  a  siii;.,de  Iwii.'  remains  undiviiled. 

ClKOl'e  2. —  In  the  second  group  some  part  of  the  ocular 
contents  is  removed,  ami  the  glohe,  lesseneii  in  size,  serves  as 
a  sujjjiort  foi  an  artificial  eye.  In  the  older  methods  the 
(  ornea  was  removetl ;  in  some  of  the  more  modern  it  is  retained, 
thnuuh  incised. 

These  jirocedurf's  have  1  een  given  up  almost  entirely  in 
l-'.iigland,  hecause  liiey  have  been  proved  to  he  not  without  u 
real  danger  of  symiiathetie  iiiHanmiatioii ;  they  are  still  emploveil 
to  somt!  extent  aliroad. 
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Amputation  ok  the  Antekiok  Segment  of  the  Oi.obe 

The  unsightly  eyes  which  so  often  result  from  ophthalmia 
neonatorum  have  exercised  the  minds  of  many  surgeons  in  an 
attempt  to  deal  with  tiieni  to  the  lirst  advantage.  When  the 
whole  ;4lolie  is  much  enlarged,  and  tin'  cornea  protrudes,  a 
hideous,  shajieless  mass,  between  the  lids  which  cannot  close 
over  it,  opeiMiion  is  needed,  uoi  only  for  tjic  piin  which  is 
commoidy  sull'ered,  l       also  for  the  r(Mno\al  of  the  deformitv. 

The  objects  of  Ciucuctt's  (1.'!)  operation  were  to  reduce  the 
damaged  eye  "to  a  tirm  elastic  ludi),  that  shall  he  fully 
influenced  by  the  various  muscles,  and  shall  Ih!  about  a  third 
less  in  si/e,  or,  at  any  rate,  in  its  autero-posterior  measiuement, 
than  the  normal  eye,  this  condition  bein^  the  most  favourable 
for  the  em|iloymeiit  of  an  artificial  eye." 
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ScviTiil  siirfreoiis  ii.'iil  ;itt('iiij)tfi|,  lici'orc  rritrlu't.t,  ilu- 
ri'TiU'V.iI  ni"  ail  iiiisi'^lilly  sta]iliyliiiiM.  l.ii!  llii'v  IkhI  iint  mrt 
with  iimi'li  succL'ss ;  in  many  ciiscs  ilic  wmind  limi  ii<it  IhmIciI. 
iT  liuil  I'Vt'iitnally  lic.ilcil  willi  u  wiak.  yii'Mini  riratii\.  Tlii' 
liisl  ii'^t'l'iil  hh'IIiikI  was  tliat  wliidi  ui'  an'  \\'>\v  ali.iut  tu 
(Icscrilic,  aiiil  truiu  tliis  ciicniiislaiict'  all  aiii]iii!.ii  imi-  nf  the 
.iiitoriiii-  liall'  111'  tilt,'  I,'}''  are  very  ol'icu  simkijii  of  as  (  i  iirju'tl's 
iijiciationa. 

Critchett's  Operation 

Jiistnn/K'ii/f!. — S]it'ciiiiuii,  t'liiir  or  ti' f  iiccilh's  ainl  ncrtlli'- 
liiililrr,  kniiV,  siissms  ami  dissi'diiii:  fnict'iis. 

Fir.-it  >7''i/.  - -Tin;  iici'illt'S  arc  jiassed  thriuiuli  llir  mass  at 
aliiiut  t'liual  (listaiirt's  ajLut 
just  ciiitsido  till-  liiirs  (if  ]iiM- 
jiosi'd  im-isimi.  Tlii'y  aiv  Iri'i 
'/(  sill',  willi  till'  ji'iiiils  and 
eyes  t'ni(M;L;iii;j;. 

,*>/■(■  'III/  Shi'je. — A  small  fijicii- 
iii'4  is  madt;  in   the  si  Icrntic  in 
sonu'  jiait  lit'  the  j)ni]iiisi'il  in- 
cision, with  till'  knife,  and  two     Kkj.  !t3.— c'liii  ll.■l^^  ..in'raiimi     Tin' 
incisions  mad.' with  the  si  issufs  I""- "'H'i"  tin' il..tt..,||i„.- an- i. .,.\. 

t'licliisiiij,' an  clliiitii  al  jiicrr,  just  within  tlio  c.xt remit ii's  of  Liie 
needles. 

TliinI  Sf"i/i'. — The  needles,  with  theif  sutuies,  ate  drawn 
thniueh  and  the  sntnres  are  lied,  briu'^ini;  the  vt\,iv:i  of  the 
sidevotie   inlii  apj>osition. 

The  aclvantaLj(?H  of  jiassin^  ihi'  needles  in  this  way  aic  thiee  : 
they  reliin'f  teusinn  s!i_'htly,  they  serve  tu  iiiaik  the  lines  of 
ineision,  and,  lastly,  servij  In  retain  the  vitieoiis  which  wmild 
otherwise  eseaju'. 

In  tlie  hands  of  its  iinenlor  this  ii)ieraliiin  i:ave  verv  l'ooiI 
results,  and  in  favmii'ahle  cases  miuhl  yet  he  used  wilhoiit 
disadvuntaL'e.  It  has  alnmst  heen  'jiven  nji  in  Knirland,  <  hietly 
nil  account  of  the  .slight  risk  of  syni]iatlii'tie  ojthlh almia,  hut    is 
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still  not  inirtHjiuntly  performed  in  France,  where  it  has  iindor- 
l^one  moditicatioiih  ui  vaiimis  di't.iils  at  the  Iiaiids  uf  Auliai<'i, 
Picot,  and  Lauiango,  uiiMii;^  olliers.  These  ar  •  rhit'tly  iilaiiiKMl 
to  increase  the  resistance  of  the  tissue  i>la''ed  over  the  gap  in 
the  ocular  capsule. 
One  oi'  the  latest  iiiuditicatioiis  is  thiit  of  LiiLtrange  (14). 

Lagrange's  Operation 

/?is</'«?«'''('v— SptMiilinu,  fixation  forceps,  scissors,  s(iiiint 
hook,  lieei's  knife,  needles  and  needle-liolder 

It  is  conveniiMit  to  have  two  needles  threaded  with  rather 
stout  silk  of  dilterent  colours. 

First  .sVa//«'. - -The  surgeon  dissects  up  tlio  conjunctiva  all 
round  the  cornea  for  some  distance,  laying  hare  the  insertion  of 
the  muscles. 

Si'coiul  Sfii;/i: — Then  picking  up  each  muscle  on  the  s(juint 
liook  in  succession,  he  secures  eaedi  witli  a  silk  thread.  Tlie 
superior  and  inferior  recti  sliould  he  secured  with  silk  of  a 
different  colour  from  that  used  to  the  lateral  tendons. 

Tliinl  Sfit.(/r—\ttnv  all  the  four  tendons  are  helil,  each  hy  a 
separate  silk  thread,  tlie  surgeon  passes  a  purse-string  suture 
rountl  tlie  inoiuh  of  the  conjunctival  o{)ening. 

Fourth  Stin/e. — The  next  stage  in  the  operation  is  the  removal 
of  the  stajthylomatous  cornea  and  as  much  ui  the  ciliary  region 
as  the  surgeon  thinks  necessary.  If  the  eye  is  at  all  irritahle, 
ami  shows  signs  of  old-standing  cyclitis,  it  is  lietter  to  remove 
all  the  ciliary  /one.  With  this,  of  course,  is  removed  the  iris, 
the  lens,  and  part  of  the  vitreous. 

/'////(  S/ii:/i.- -Tlw  purse-fstring  suture  then  is  tied  loosely 
just  with  sntlicient  firmness  to  jtreveut  further  loss  of  vitreous, 
and  the  muscle  sutures  are  tied  in  pairs,  dragging  the  tendons 
forward  under  the  conjunctiva  over  the  open  gap  in  the  sclero- 
corneal  capsule. 

Then  finally  the  purse-string  is  tied  firmly,  or  if  the  surgeon 
mistrusts  this  form,  replaced  by  interrupted  sutures. 

A   very   similar   optJiation   has    been   proposed    recently  by 
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Clu'vallereau  (15),  under  ilu-  name  ol  "  combiued  transverse 
keratotomy."  The  nliject  of  this,  as  of  all  such  juvi  t'diuvs,  is  to 
Lrive  a  stump  which  will  be  more  proiuiuent  than  that  after  a 
simple  excision. 

Chevallereau's  Operation 

Iii6trHmfntx. — Spocultim,  fixation  forcei»s,  Oraefe's  kiiifo,  iris 
forceps,  cyslitome  and  curette. 

^//•,s^  Stoip'. — The  Rurjreon  makes  an  imision  completely 
across  the  cornea  in  the  transverse  diameter. 

St'ivud  St(tiji\ — Passing;  tiie  iris  forceps  into  this  Iarj;e  wound, 
he  grasps  the  iris  tirmly  and,  with  a  twist,  tears  it  from  its 
attachment  all  numd  the  circumference. 

Third  Sttifje. — He  then  tears  the  lens  capsule  with  the 
cystitome,  and  removes  the  lens  with  the  curette. 

This  completes  the  operation  ;  the  specuhuH  is  at  once 
removed  and  a  pressure  bandai,'e  ap])lied. 

It  is  of  importance,  says  Clievallereati.  that  the  operation  l>e 
performed  rapidly ;  if  the  performance  be  leis\irely,  a  large  clot 
of  blood  will  collect  and  prevent  union  of  the  tlaps. 

Kennetli  Scott  (5(M  published  an  account  of  a  serif-  of 
cases  of  staphyloma  which  he  had  treated  by  reducing  the 
size  and  curvature  of  the  cornea  in  various  ways. 

Attias  (51)  ha'-  revived  one  of  these  methods,  and  has 
piven  a  full  account  of  the  details.  By  flattening  the  .staphy- 
loma, without  entirely  removing  it,  he  obtains  a  large  mobile 
stump,  or  an  eye  whicii  is  not  uncomfortable  nor  very  un- 
sightly.    His  method  is  as  follows  : 

histruincnts, — Sjn'culuni,  fixation  forceps,  Graefe's  knife, 
De  Wecker's  sci.ssors,  tine  forceps,  needles,  and  needle-holder. 

First  Stage. — Witii  a  (Jraefe's  knife  he  makes  a  puncture 
at  the  external  border  of  the  .staphylonui,  in  the  horizoiital 
meridian,  and  carries  the  knife  across  to  make  a  counter- 
puncture  on  thw  na-al  side  of  the  liase.  In  this  procedure 
the  edge  of  the  knife  is  turned  forwards. 


2on    A  Ti:\T-nooK'  of  0PFrrH.\r.>rrr  opRR.vTroys 


Ir 


H_v  siiw-likc  iiiiaoiiifuts  lie  niakcs  a  liuri/.niital  iiu-isi'm 
ln'twocii  the  |)Uiictiiri"  and  I'dimtcr-pimcturc.  It  is  advisuhle, 
wliili'  inakiiiii'  tlii'  iiicisinii,  to  ^'uard  against  too  rapid  b'ss  of 
tilt'  iiitra-ncular  fluids. 

SrniHil  Sta(ji>. —  It'  iiet-essavy  tlic  lt>n-  and  iris  arr  rcnioNcd. 

Third  iShiiir. — At  thi-  sta,,'*'  llu'  siiturt's  arc  inserted.  Tlic 
Hrst  lU'i'dlf,  witli  very  fine  silk,  is  nuide  to  pierce  tiie  stapliy- 
loina  in  the  infero-exteriuil  (^uudrant,  about  3  uini.  t'roui  the 


ABC 

Fl<;.  94. — Attiaa'    i)iK>mtioii.      A.   I'..  •',  on  a  lomipk'tc  stjipliyloiiia  ;    I),  on  ii 

parlii    -'.apliyloiiiii. 
A  shows  priinary  tiaiiavcisi'  incision  ami  siiUncs  inserted. 
H  sliows  the  <xlent  of  the  excisions. 

C  shows  tlie  tiaps  liion^lit  tojjetlier  when  llie  ^utuios  are  tied. 
D  shows  the  extent  of  the  excision  lor  a  partial  .-taphylonia. 

liiid)ns,  and  to  issue  at  a  cfjrresponding  point  in  the  siipero- 
iuternal  piadrant.  The  second  needle  passes  similarly  from 
the  infero-iiiternal  to  the  supero-e.\ternai  (juadrant.  The 
.sutures  are  not  tied. 

Fourth  Stnrjc. — Then,  hnldintr  the  cornea  in  fine  forceps, 
he  I'Uts  with  the  scissors  narrow  trianirnlar  sectors  from  the 
cornea  in  the  form  of  a  four-pointed  stai'.  This  is  most 
easily  seen  from  the  diaiiram. 

Fifth  Stniji'.-  'V\h'  sutui'cs  are  now  tied,  Ijringini;'  the  flap.s 
of  tiu^  cornea  tou'ethcr. 

it  is  cl  'iir  that  the  success  of  the  operation  depends  on  the 
correct  iuda;ment  of  the  amount  to  Ik-  removed. 


(rROi  I'  o. — The  chief  feature  of  this  irr<nip  of  perations  i,s 
the  removal  of  the  ocular  contents  as  cotiiplclcly  as  possible. 
A  secondary  division  in  the  j^roup  is  formed  by  those  cases  in 
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wliii'h  -.1  fun  igii  Imdy  is  ]>\:\r,d  in  tli.'  riii|ity  -cl.TMtic,  to 
In,  iv;i-r  tlu'  ■~\/.v  of  tin-  Stump  ai.'l  with  it  the  iiii'tility  ..f  tlu> 
iiiMiliois.  Siiui'  'rciiMii's  cnii-iilc  iiiiil  till'  ciiiijuiuln;!  an- 
littlt"  iiili-rfcrfd  witli,  it  is  i|iiitc  uncniimiini  to  timl  ciiatri.  liil 
l)iin(ls  !i|i|n-:  ini:'  in  tlu'  ciil-ilf-sai-  at  any  in'iioil  alter 
i'visiH'i-ali"M. 

((f)  Wittioiit  till-  insntioii  of  an  aititicial  vitn'oiis. 
I  1.   N'oycs'  (ij)Oi'atioii. 
li.  voii  (iiacff's  opcrittiou. 


AntiM'ior 
operalitjns 


'.].  (liU'diilV  iiporalioii. 


•4.   Alilstroiu'.s  opi'iation. 
."..  dv  Lapt'isotmo's  upcialioii. 
rostini'^r  oponitioii. — 6.  Niiali's  operation. 
(h)  With  insertion  of  an  artilii  ial  vitreous. 

1.  Of  ^'lass.     Mules' operation  and  iiioiliti<ati"ii. 

2.  Of  liviiiL,'  lissuo.      Biirraipier's  opei-ation. 

(iitour  o  (''). — 

Tlic  tirsl  reforeneo  to  evisrorutioii  is  to  he  foiiml  in  the  arToinit, 
of  tlie  Fourth  Intoniational  ConL'tess  of  Oplitlialniolouists. 

Noycs(lG)  hero  statt'il  tliat  lie  was  aeeustoiiieil  lo  ileal  with 
rases  of  suppurutin;j:  wouinls,  and  more  esi>ecially  pan- 
ophthalmitis, by  ineisin-:  the  cornea  freelv  and  wii'liu:  out  tlie 
contents  of  the  eye  with  a  sponu'e  until  liie  srlerolie  was  left 
white  and  <,distenin<i.  Ho  thouLdit  that  it  would  ]irovc  an 
effieient  sal'e:4nard  aL;ainst  synip.ithetie  intiamniatiMn.  Later,  in 
1884,von  (!raefe(17)  revi'  .-d  the  'diii;^'  to  avoid enurleatin^' 

eyes  in  a  state  of  panophthalmiti.^  use  in  some  •  .-■  nices  this 

had  l.oen  followed  hy  menin.uitis.  His  mel'io.l  ditlerea  from  that 
of  Noyes  in  that  lie  excised  the  wliole  (  ornea  and  tlie  suiroimd- 
iiij,'  sclerotic.  The  stump,  therefore,  was  smaller  tli m  that  left 
after  Noyes'  operation,  but  larger  tliaii  that  after  enueleatinii. 

Oittord  (IS)  expresses  himself  sti.^ii-ly  m  favour  of  .-simple 
evisceration.  What  is  usually  called  I'y  that  name  is,  as  he 
1)  lints  out,  really  evisceration  witli  excision  of  the  cornea.  'Hie 
removal  of  the  cornea  is,  in  his  opinion,  a  needless  mutilation, 
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iind  headvisi's  all  surpeons  to  leave  it  wlu'iifvt'V  possible;  the 
retention  of  tlie  cornea  ensures  a  larger  stuiuj)  than  that 
whieh  follows  the  common  operation,  and  gives  no  greater 
risk.     He  describes  two  methods  of  perfurmance. 

Any  "simjile  evisceration"  is  often  callnl  (lilloid's  oporation, 
even  tlionuh  the  detailti  may  not  he  the  same  as  those  recom- 
mended by  (iill'ord, 

GifiFord's  Operation 

(First  Method) 

Iiiairumenfn. — Speculum,  straight  strabismus  scissors,  fixation 
forccjis,  knife  (scalpel  or  von  Oraefe's  linear  knife;,  sharp 
spoon,  needles  and  needle-holder. 

Firnt  S/iif/r — The  surLreon  makes  an  incision  close  to  the 
cornea  through  the  conjunctiva,  extending'  from  the  middle  of 
the  insertion  of  the  external  rectus  to  the  middle  of  the 
insertion  of  the  sujierior.  From  tlie  lower  border  of  this 
incision  ho  then  make---  a  second  rnnniii},'  uji-  and  backwards 
to  the  retrctarsal  fold.  Tiie  trian^nilar  flap  of  conjunctiva 
enclosed  between  these  incisions  is  dissected  up,  so  as  to  lay 
bare  the  sclerotic. 

Siiviitl  StiKf. — He  then  makes,  with  tlie  knife,  an  incision 
tlirough  the  sclerotic,  meridionally  along  one  radius  of  the 
glolie,  between  the  two  muscles  whose  tendons  can  be  seen. 
'I'liis  incision  must  bo  abotit  IS  mm.  long. 

Tliird  S/ai/r, — Tlirough  this  opening  he  removes  the  contents 
of  the  eye,  making  use  of  the  shiirp  spoon,  if  it  be  re([iiin;d, 
to  clear  the  ciliary  body  cleanly  away. 

Fourth  St":/!. — The  conjunctival  flap  is  then  rejlaced  and 
.secured  by  a  few  jioints  of  suture. 
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(Second  Method) 
First  Staqc. — The  surgeon  makes  an  incision  straight  across 
the  cornea  froii:  sitlc  to  .side  and  cunlinuca  it  into  the  sclera  as 
far  as  he  thinks  necessary. 
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Siroiiil     Stdiir. — 'riirnllL'h     tlli<     lu'     Olllptit'S     tllf    r\{'.        N" 

siitiiros  iirc  ]iiit  ill  tin'  cnni,  ;i. 

(lilTortl  siivs  tliat  lie  was  disiipiiniiitt'il  tliat  ilic  rc-^ulliiit^' 
stmiip  was  not  always  laruft'  finnirli  to  c-arr_v  an  arliliriiil  eye 
suffcssl'ully.  lit"  tlHTt't'orc,  in  snnii'  cast-s,  in-,  rttd  un^  n|' 
.Mules'  glnln's  into  thf  ciniity  sclera  and  stHMircii  it  bv 
snturini^  tlu-  coi'ni'a.  'I'liis  cnnvcrts  tlic  opiTation  into  a 
modiliratioii  of  Mules',  ^itniliir  to  tliat  wliieli  om-  of  ns  lias 
described,  and  which  will  he  found  undiT  that  head. 

In  a  later  jiapei-  (Jilford  (o'Ji  descrilie-  ln.w  he  has  suc- 
ceeded ill  kee|iinijf  a  lar^e  -tuinj)  liy  prcs>inLr  the  front  wall 
of  the  selem-coi-nea  Lack  a;;aiiist  the  pn-terior  wnll  "  liy 
means  of  a  <jood-si/ed  '.'•loliular  L;auze  swali  dipped  in  sterile 
o.\ide  of  zinc  ointment,"  which  is  left  in  place  foi-  lorly  t'i:.rlil 
hours.     The  result iiiLT  stump  i>  a  lar^e  Hat  disc. 

Alilstroiii,  of  Got henhuri,'.  preserves  the  cornea  in  exentera- 
tion, in  order  to  have  the  resulliu},'  stuiuji  a.s  large  and  to  keep 
the  conjunctival  sac  as  capacious  as  possililo. 


Ahlstrbm's  Operation 

Instruineiitti. — I'.cerH  or  voii  CJraefe's  knife,  forceps, 
shar[»  spoon. 

First  St iKji. —T\\G  surgeon  makes  with  the  knife  a  puncture, 
about  1  nun.  above  the  horizontal  meridian  and  a  little  external 
to  the  Hcloro-corneal  junction,  lie  pas-es  it  across  the  anterior 
chamber  to  make  a  counter-jnuK  tuie  at  the  c(jnes|iondinL;  point 
on  the  tijiposite  side  ;  then  he  cuts  dowiiwaids  paiailei  with  the 
jilane  of  the  corneal  insertion  and  makes  a  flap  ecpnd  to  aiiout 
three-fifths  of  the  cornea. 

Sfrii/u/  N/'"/. .—  He  then  r^iist>s  the  flap  out  of  the  way  by  the 
forceps  and  scrajies  out  all  the  cuntenis  of  the  gioiie  with  the 
sharp  siioon.  Special  car(>  is  needed  to  evacuaie  the  choroid 
anil  ciliary  body  completely. 

No  sutures  art;  put  in  .  the  inlerior  of  the  t;ye  is  washed  out 
by  irrigation,  ami  the  mUicai  tlaji  lephaed  in  po-itioii.  A 
pressure  baiidaee  is  appli'd.     This  completes  the  pioiedure. 
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AliNliiiiii  tiniins  \\>v  this  iiu-tlintl  that  tlu-  CDnvaloscenct'  i^ 
slic'itcr  iiiiil  tlic  lontliDii  liss  tliun  tlial  found  when  keratcttouiy 
i.s  )i('rloii)H'(l. 

A  variety  of  evisceration,  "exenteration  ifint'e,"  is  strongly 
icruniiiienileil  l.y  de  Lapersonne  ( 10)  in  cases  of  jiaiiophtlialniitis, 
\vhi<li,as  \Vf  liav(^  aln-july  jMijiiled  out, are  nulorioiisly  unl'avour- 
alile  for  enuclealioii. 

He  ineises  the  ruriiea  freely  in  a  crnciforiu  manner,  and  then 
hurus  u\>  the  rontenls  of  the  ;_'liilie  with  l'a(melin's  cautery, 
lioldini,'  the  t!aj>s  of  the  cornea  a])art,  and  introducing  the 
glowing  point  repeatedly  into  the  vitreous  and  thus  disinfecting 
hy  heat  the  tissues  that  an;  left. 

SUBENUCLEATIOX 

Nicati's  Operation 

Nicati  (20),  by  his  operation  of  subcnueleation,  attemjjts  to 
preserve  the  anterior  half  of  i-lie  seloro-eorneal  capsule  while 
re-iioving  the  posterior  half  and  all  the  ocular  contents. 

Iiistnnnents. — Spcciduni,  fixation  forceps,  scissors,  sharp  liook, 
needles  and  needltj-holder. 

First  Sfiii/r. — The  surgeon  makes  with  the  scissors  a  button 
liole  through  the  conjunctiva  over  the  insertion  of  the  internal 
rectus. 

Sccoitd  S/,(if>\ — The  tendon  is  held  forward  in  forceps,  an<l 
two  sutures  armed  at  each  eml  with  a  needle  are  passed  through 
it  from  its  deej)  surface,  t<w.  near  the  upj»er,  one  near  the  lower 
border,  and  onward  through  the  overlying  conjunctiva.  The 
tendon  is  then  divided  between  the  sutures  and  the  globe. 

T/(iril  S/  I'll-. —  From  the  incision  the  capsule  is  opened  above 
and  beliiw  tin?  tendon,  so  as  to  allow  the  entrance  of  scissors, 
with  whicii  tlie  optic  nerve  is  divided  as  in  enucleation. 

f,i,i,i/i  Sl'i'i>\ — The  surgeon  now  takes  the  shar]»  honk,  and 
witii  it  liriM_>  into  sijiii  tlie  posterior  pole  of  the  globe  which 
i^  .stripjied  o!'  t!ie  allaclimenis  of  the  obljipies. 

/'//'///  St'iij'-. — lie  tlieu  divides  liie  scleral  coat  all  round 
behiml  the  inseitions  of  liie  recti,  and  removes  the  remainder 
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'/I  till'  iiip-^iili'  aiui  tlir  wliiiU-  content  oi  the  glnl)e,  payiii!^ 
sj.Mfial  atteiitinii  t<»  tin-  ciliiiry  body  and  iris  wliirli  ar»'  in 
fonnt'ction  with  the  anterior  half. 

S'l'.ifh  Stage, —  Lastly,  he  takes  the  needles  on  tlir  ileejt 
I'lids  of  the  sutures,  which  were  |iass('il  diiriii;.'  the  seeoiid 
staj^e,  thrnuf^h  the  tendon  of  the  internal  rectus,  and  passes 
them  through  the  corresponding  ends  of  the  tendon  and 
conjunctiva,  which  were  left  adherent  to  the  ^'lol>c.  The 
ends  are  then  tied,  closing  the  wound  in  the  coiijiiiicti\a  and 
uniting  the  tendon. 

Nicati  states  that  the  healing  is  more  rapid  than  after 
simple  enucleation,  and  that  an  excellent  stum))  is  left  ;  tin- 
latter  ia  probaMe,  but  the  former  is  ilitficult  to  understand. 

Ray  (;39)  and  Hall  (40),  as  we  "lave  already  mentioned, 
strive  to  make  all  safe  by  leaving  oidy  a  ring  of  sclerotic, 
near  the  eip.ator  of  the  eye,  with  which  the  iubertions  of  tlu" 
muscles  are  preserved. 

Gkoii'  3  (/»). — 

Mules'  Operation 

Mules  (21),  in  1 S84,  dissatisfied  with  the  cosmetic  results 
o*  previous  operations,  proposed  to  place  a  hollow  glass 
sphere  in  the  empty  sclero- 
tic, and  thus  make  a  largo 
]n-ominent  stump  t\)r  the 
artificial  eye.  His  method, 
which,  with  slight  modifi- 
cations only,  remains  the 
best  cosmetic  operation, 
will  now  be  described. 

InstriDiK  titu, — Specnlum, 
fixation     forceps,    cataract 

knife  or  scalpel,  scissi>rs,  sharp  spoon,  artificial  vitreous  and 
introducer  needles  and  needle-holder. 

fVrN/    Sfa<;t\ — Tlie  surgeon  with  the  knife  cuts  half  rf)n!ui 
the  cornea,  and  completes  its  removal  with  the  scissors. 


Fii:.  96.— Mnliw' .'iifiMtion.     Tin- parts 
within  t!ie  Jutted  line  are  niunr.l. 
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St-ruiiil  Shn,, .  'riiroiif^li  the  ^'ap  thus  h-ft  he  reiiiovt's  the 
contents  of  tht-  '^\<>\<i',  IxMiig  spHciiiUy  rari'ful  to  remove  ehe 
uveal  trait  ;is  coinpl.-tely  as  possiWle.  V>>r  tin's  the  .>harp 
sjini'ii  i«  nscfiil. 

Third  Stini,  .---'['hr  circnlnr  wnuii.l  Vft  by  removing?  the 
I'oruea  is  imi  readily  clnsed  by  .sut\ive».  bu  it  i -  cunverteil 
into  an  elonirated  ellipse,  with  the  lonp  dinmeter  tnuisverse, 
l»v  the  reiiinval  with  scissors  uf  twu  somewhat  tiianj,'ular 
portions,  one  on  each  side.  All  ha-inorrhage  should  be 
stopped;  it  is  most  easily  done  l)y  washing  out  with  some 
hot  antiseptic. 

Fvnrlh  Sfii'jr. — A  trbiss  ijlobe  of  .suital)le  size  is  slipped  by 

means  of  the  introducer 
into  the  sclerotic,  and  the 
wound  closed  over  it  by 
sutures.  (Mules  advise.s 
that  the  sclera  and  con- 
junctiva should  be  united 
separately,  but  this  seems 
unnecessary,  and  the 
sutures  may  include  all  the 
tissues.)  'i'hree  or  four  are  usually  suflicieiu.  '•''  ..  surgeon 
niu.st  estimate  .vliiit  size  of  gloiie  will  be  retaim^d,  and  at  the 
same  time  give  a  useful  stump.  Practically  globes  between 
1 1  and  13  mm.  are  moat  useful. 

Tlie  jjutient  sliould  be  kept  (piiet  during  the  first  week  or  ton 
days  of  the  convalescence,  and  the  slitchcs  should  not  be  removed 
until  at  least  ten  days  have  elai)sed,  when  the  wound  will  be 
found  soundly  healed.     A  tllass  eye  can  be  worn  in  a  month. 

In  a  certain  number  of  cases  the  central  stitch  |.;ives  way 
and  the  globe  emerges.  Naturally  the  smaller  the  globe  the 
less  the  number  of  faibires  and  the  less  ilie  reaction;  but,  on 
the  other  baud,  the  smaller  tli!'  stumii  the  less  perfect  the 
cosmetic  result. 

Althonuh  with  the  es(a])e  nf  the  ^'lobe  Mules'  operation  may 
lie  said  to  have  failed,  it  may  be  possilile  to  refresh  the  edges 
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Til''  Hill'  slmws  till'  iiK'isiiiii. 
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and  iiiMTt  a  «iniilli>r  spluMV.  Tlii^  has  in  tt"''  wriftT-^' .-x- 
peritMU-e,  nircly  lii-fii  snccf^-tnl.  Kv.'ii  at  tlip  wcr-t,  li<>w. 
over,  the  n-iiiainiii^j  stump  i<  tliat  nf  an  .•vi<ct'rnf i"ti,  niii.li 
ire  solid  and  nioro  proininiMit  t«i  iK'ar  tin-  arlifniiil  fv."  than 


nil 


lliat  after  coinnli'ti'  «'xcisi(iii. 

It  is  rli'ai-  tliat  tin-  rca-nii  uf  the  -pfcial  weakness  of  tlu' 
ciiitral   stitch   is  to  he  soajrlit    in   the  greater   trnsioi\  put  on 

it,  liei'au-.-  of  tlu-  ini;u>rf.'(t  ndaptati.m  between  the  slia) f 

the  inserted  vitreous  ami  tliat  of  the  siderotic  atti-r  .    .iioval 
of  the  eorii'  a. 

It  has  l)een  pnipoM'd  liy  one  of  us  to  uvaUv  tlii-  adaptation 
closer,  l>y  preserving'  the  cornea,  and  niakiti;/  a  It.nu'  curved 
incision  tlirouirli  the  sclera  above  it.  In  tiiis  \\a.\.  after  the 
introduction  of  the  f.'lot'e  the  tension  on  the  central  stitch  is 
h'ss  than  that  on  tlie  lateral,  an. I.  since  the  wound  is  entirely 
in  vascular  tissues,  the  liealin<r  i-  n-ually  rapid. 

Jt  cannot  be  juil<,'ed  ,\ct  liow  far  tlii-  moditication  is  -iic- 
eossfiil  in  ensuriiiir  iniioii.  So  far  the  results  have  iieeii  very 
favourable.  The  only  case  of  failiir.'  anion^'  nine  succesx^s 
was  one  where  the  operation  was  undertaken  on  account  ot  a 
larfT,.  contused  and  lacerated  wcuind  of  the  jjlobe,  winch, 
havintr  been  with  ditliculty  closed  at  the  tini.>  of  operation, 
eventually  pave  way,  allowin^j:  the  escape  of  the  sphere. 

Others  have  dealt  with  t'".«  diHiculty  in  a  dilf.'i'ent  way,  l)y 
making  a  long  transverse  incision  across  the  cornea  exteiiiliie,' 
into  the  sclera.  The  disadvantage  iiere  is  that  the  wound 
is    in    non- vascular     tissue,    and    tb.  refore    heals    with    less 

rapidity. 

The  considerable  nninlier  of  cases  in  which  tiie  -lob,.  wa< 
extrmled  led  Webster  Fox  (57)  to  search  for  tin'  cau^^e  of 
this  accident  ;  he  came  to  the  c«)nclusion  that  it  was  probably 
due  to  the  irritation  of  the  recti  muscles.  These  pulled  on 
the  .stitches,  especially  on  the  central  r.it.lt,  until  the  glolie 
wa.s  exposed.  He  therefore  lia-  adopted  tin-  plan  ..f  .iio- 
tomising  all  the  four  recti  muscles  imniediat-ly  after  tlie 
removal  of  the  contents  of  the  globe.     After  the  -t itches  are 
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tied,  111'  phicfx  witliin  tlif  lids  a  "oonfuniu'r  "  sliapfd  tu  tlir 
coiiti'iir  of  till'  ^'liihp,  wliicli  >^iipj)nrts  tlir  wdiiikI  iuiil  tlir 
stitclio.  ill-  is  siti-ti«'(l  that  tlit*  i>|it'iMt  inn  lia>  im  rciil 
attendant  risks,  and  icptrds  it  iis  vuitalilr  in  all  ia>cs  in 
which  the  eye  would  otherwise  lie  renmved,  except  mi  the 
presence  <>t  paiioj)htlialinitis— in  wliicli  cnnditiim  the  upera- 
tioM  never  siicct-eds — and  nl'  inlra-ociilar  ni'i)pia-»n. 

Webster  Fox  uses  a  \'-i  inin.  or  I  I-  mm.  guld  sphere. 

Other  HubataiicoH — metal  spheres,  mas.ics  of  spnni^'o,  etc  iia\e 
lioen  proposed  to  replace  tlie  glass  sjiliere  of  Mules,  lnii  so  far 
without  lieiietit. 

Harraquor  (22),  at  the  Madrid  Con<4reas  of  1!>0.'V  jimpuscil 
that  the  glass  sphere  of  Mules  might  he  replaceil  with  a'lvan- 
tage,  liv  a  mass  of  fat,  cut  according  to  his  suggestion,  from  the 
gluteal  region  of  the  patient.  This  graft,  being  an  organir 
living  substance,  would,  he  tin •■'t,'ht,  heal  into  the  empty  sclerotic 
more  kindly  tliai»  a  glass  gloln  The  suggestion  has  been  put 
into  use  by  Troncoso  as  well  as  the  originator,  and  the  rosulls 
are  said  to  be  very  good. 

I'tliiger  (23),  of  Pcrne,  at  tlie  International  Medical  Congress 
at  I'aris  in  ]!Hl(t,  slated  that  theoretical  reasoning  had  led 
bini  to  use  perforated  globes  in  jirefereiice  to  comjiletc  s|)hercs 
of  glass ;  their  value,  in  his  mind,  was  that  the  iiranulaliou 
tissue  took  better  hold  on  them.  It  has  been  our  experience 
that  a  considerable  number  of  the  globes  wh id i  were  extruded 
from  the  eye  were  imj)erfcct  and  showed  a  small  hole,  the 
interior  being  tilled  to  some  extent  by  tluid.  This  small  hole 
has  therefore  seemed  to  up  an  uiifavouralile  cmulition. 

Lang  uses  gold  splieres.  Silver  spheres  have  lieeii  used,  but 
are  objectionable  as  they  give  rise  to  argyrosis  of  conjunctiva 
and  l'-'-^ 

(ii>  4  -The  fourtli  group  of  the  operations  contains  those 
])roceii.  .v'hicli  are  essentially  modifications  of  simjile  excision, 
and  have  for  their  object  an  immediate  im])rovcment  of  the 
resultin.,  stump.  The  moditicationa  by  sutures  have  been  already 
dealt  with.     In  the  methods  now  to  be  described,  some  ti.ssue 


|;M'CI,K.\'I"U)N   AM)  ITS  SI USTITI    IKS         Jl". 
•  .rgiinic  or  iii<>rj,Miiic,  i"<  plm  ■  d  iii  lii.'  rmpty  >;i|i~iili'  "t    rt'iiuii, 
iinl  niiikt's  till-  stump  convfx  iiislo.nl  "f  cuiumvc. 
Tlio  w«loot«'<l  ()jMiriitioiis  iiii' — 

1.  liiwrlinii    of    a    fjiiss    spliorii    (Frost's    incllicMb.     In 

jcctidii  of  paiatliii    U.iiiisiy). 

2.  Orliital  hctcropliisly. 

3.  Imipliiiitatioii    of    ii   ^jiiifl    of    .skill  iin<l   .suliiaceiii    f.it. 

(Kollfl's  ojtt'ratioii). 

Adams  Frosts  (.'4)  Operation 

Fros;.  ■.■!  ISS.'..  HiiL'L'ostod  lliat  .i  L'lass  ;_'lotic  shoiilil  It  imt 
into  Toiioifs  .•.iiisiile  after  oiuu'lcii  i-u,  Tlie  '.!mm;iIi..ii  w.is 
iloiio  as  follows  :  - 

/nsfnniir,i/>i.  —  \^  for  omiclritioii,  witli  the  aililition  "i  Mules' 
artificial  vitreous  aiul  introilui  it. 

EiuK  Icatioii  is  jx'ii'oriucil  in  tlm  usual  way. 

Then,  witiioiit  w.iiliim  to  stop  li.i  iiiorrlu-'o.  tlu'  surueon 
introiUiros  a  i.'ias-  sjiIumv  aliout  ].',  imn.  in  >li.iniot.M-  inlo 
Tenon's  capsulo  ami  sews  iiji  the  wound  with  thi.v  or  four 
stitciies.  It  is  wrll,  while  th--  stildi.'s  ,ir.-  Ivin-,'  pa.sso,!,  to 
^rasp  .1  larm-  piece  of  both  lips  oi  the  wouilI  in  fonvps,  .iml 
jmt  the  iHv.iirs  tlinuii;h  the  tissues  at  a  distance  of  at  le.isi, 
4  mm.  fiuiii  til'-  ed:_'e.  Tiiless  this  he  done  the  u'lohe  will 
proi>ahly  e.scaiH-  duiin:.^  the  hcalin;^.  The  stitches  j>ass  ihrou<:h 
conjunctiva  and  Tenon's  .ap-iile,  and  t  lie  cent  nil  oik;  pn.haMy 
also  t,hn)U<:!i  the  tendons  of  the  vertical  reuli.  The  picssure 
of  the  olohe  soon  stops  all  h.i  uioiiliaui>. 

Tho  roaclioii  is  less  than  tliat  after  Mules'  operation,  hut 
more  than  thai  which  f.>llows  enucleation.  The  letc.'th  of 
convalescence  and  tho  cosmetic  results  are  also  interniediate. 

Creenwood  {'>'■))  is  a  sin. nu'  -iijiporter  of  I'ro^t's  Mporati'.n. 
He  does  not  ap|>rove  of  a  pur^e-strini,'  suture  <d'  tiie  cou- 
jnncriva;  his  tnethoii  is  to  pick  up  each  muscle  as  it  is 
divided,  and  pass  tlir..U!.'h  it  a  suture,  ovtlinir  ii  <„'ood  hold  on 
the  tendon.  When  the  >,'lobe  is  nuimved  h(>  places  a  hirijre 
dobe  in  Tenon's  cap.sule,  usin^  i,'lobes  up  to  Ji  or  even 
Jt- nun.,  and   secures  the  cap-ule  wiih  a   purse-trinf,' suture  ; 
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iivci-  tlii--  lie  sfc'iiros  tln'  lrii<loii--,  Iviiiir  'lit'  siiiicfi"!'  tu  tln' 
inferior  roctus,  iiiiil  the  intfriial  {<>  tlic  cMiTiial  liv  iiii-aiis  ;if 
the  suture-;  passed  tlirnujxli  tlieni.  Finally,  he  sews  u|)  the 
conjnnetiva,  making  the  line  of  union  in  the  line  of  the 
palpebral  fi-snre,  so  that  tliere  is  le:i<t  tlrau;  on  the  lateral 
eonjunetiva,  wlncli  is  more  scanty  tlian  that  above  and  helow 
the  eye. 

A  varielv  ot  .-nlistances  ha\e  ln'cn  employed  hv  snrpri'ous 
in  plare  of  the  ulas-  splu're-;.  S|niitt  ol)  n<rs  lialU  of  hard 
]»araflin,  wliieh  offer  several  aiU  anla<if^  :  paialiin  is  non- 
irritalinLr  ;  it  is  chea])  ;  it  cannot  lie  broken;  and  adapts 
itself  to  tiie  siiape  of  the  retaining:-  cavity.  'I'lie  lialls  can  l)e 
rt'adily  made  by  the  snrffivjii.  Spratt  n-es  thr<>c  layers  of 
sutures  for  the  muscles^  for  'rcnun's  cap^ule,  and  the  con- 
junctiva. 


Ii; 


Ramsay's  Operation. 

Hani-^av  (25^  has  drawn  attention  to  the  p>od  results  which 
may  be  obtained  l)y  tlie  injection  of  parallin  into  the  empty 
caj)sule  of  Tenon,  after  enucleation.  Uertel  ("Jli)  had  ])ublished, 
a  little  time  before,  an  article  detnilinu  tlie  results  of  numerous 
experiments  which  lie  had  cairied  out  on  rabbits,  to  see  wlietbci 
the  orbit  would  bear  the  injection  of  ]iaiatlin,  and  tints  i:ivo 
a  better  stump  for  an  artificial  eye  than  was  obtainable  by 
siin])le  enucleation.  His  resulls  oti  rabbits  were  entirely 
favoniable:  in  some  cases  he  injected  hard  paraltin,  in  others 
inserted  a  niot(>  or  less  t^lolmlar  mass  after  rcmovin'_'  the  eye. 

Itamsay  seems  to  have  been  the  lirst  to  make  tiso  of  the 
injections  on  the  human  subject.      His  incitliod  is  .'is  l'(.llows  :  — 

Fnsl  .^^'7..  -The  surgeon  .iivides  the  eonjunetiva  as  near 
the  cornea  as  pussible;  then  pa.-siu'i  a  sipiint  hook  umlin'  each 
rectus  mu.-cle  m  siieei'ssioii,  he  p.i- -es  a  strand  of  cal.L'ut,  with 
a  knot  at  one  end,  thronub  the  tendon  and  overlying  con- 
junctiva. The  knots  prevent  the  catgut  sutures  running 
comiileli'lv   tloouL.'h   the  tendons. 
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Si  rami  liflaiji. — The  ttMuli'ii>  are  theu  dividod  as  ck>.si'  lo  llio 
sclerotic  as  possible,  ami  the  eye  oxciseil  as  usual. 

'r/iird  Stage. — The  Moe'liiii.'  is  iiuw  .st(i]iiK'«i  liv  dDnliinu'  with 
liot  slerilispii  water,  and  the  capsule,  sirctchcii  hy  tin'  ft  Mir 
strings,  is  stnll'ed  with  puize  inciistciied  in  a  solutinn  <>f 
adrenalin  chloriile.  A  strung  jmrsc  -  string,'  siitiirr  i-  liifii 
l)asseil  all  mund  the  ii]ieiiin,i,'  of  the  cajisiile. 

Fonrtli  Stiii/r. — 'I'he  LTanze  packini:  is  n^w  withdrawn,  tlie 
nozzle  of  the  sjiecial  syrin^re  iHs»'rli',l  inti'  the  ciiisuli',  an.l 
the  purse  suture  ilrawn  tiu'ht  muiul  it.  As  inuili  ))aralliii  is 
injected  as  will  distend  the  cajisule,  the  syringe  is  withdrawn, 
and  the  suture  jiulleil  tiudit  so  as  to  prevfut  the  oscaj^e  uf  the 
injected  paratlin,  and  tied.  The  fnur  catLTUt  sutures  are  then 
tied,  the  upjicr  to  tiie  lower  and  one  lali>ial  to  the  other. 

If  a  niodi'iate  anioutd  oidy  of  paratlin  havt'  ln-en  injccti'd,  the 
reaction  during  the  first  days  of  healiiiL;  is  very  sliLrhl.  An 
artiticial  eye  ni;iy  he  worn  over  the  mass  in  ahout  a  month. 

It  is  diflietdt  to  .see  that  the  jiroceihire  just  descrihed  has 
any  advautau'e  over  Frost's  operation.  It  is  said  that  liie 
glass  sphere  is  liahle  lo  fracture,  Imt  this  risk  is  jiiiridy 
the(uetical,  and  the  injiMtiou  of  paratlin  is  certainly  jiot  di'Void 
of  its  own  special  dangers.  In  otlier  situations  it  has  hciui 
followed  by  tlirouihosi's  of  the  neighhouring  veins.  i hiring 
the  formation  of  a  new  nosi;  it  has  several  times  lic'u  the 
cause  of  bloekin,'  of  tiie  orbital  veins  on  one  side  and  total 
blindness  of  one  eye.  Cerlaiidy  it  is  not  liktdy  tiiat  the 
injection  of  paratlin  into  the  tissues  of  one  orbit  should  give 
occasion  to  Idindness  of  the  other  eye,  but  it  is  at  least 
jiossible,  and  the  risk  more  than  count'Tbalances  any  objoetiun 
to  Friist's  mi'thoil. 
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OiaiiiAi,  llKrKi;i)i'i,.\sTY 

Certiiu  .-urgeons  ii  iv.'  tri^  1  to  c  imbiu"  t,!ic  safety  of  enuf^lea- 
tionwiih  tli'mixinrim  of  lo-metic  ell'ect  by  ende.i\oiiriiig  to 
implant  an  e.Mis-d  (\ye  from  a  rabbit  into  the  capsule  of 
ieiiuli,    hupiii^    liial    ilie    giall    Wmlld     livo    and    .>tMV(_!    as    an 
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